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PETROLEUM CHEMICALS FOR AGRICULTURE 


Adjustment to give 3-15 p.s.i. 
output over level ronge. 


re PETROLEUM CHEMICALS SERVICE DEPARTMENT 
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GAS TURBINE TESTING 
Small compact relay unit. ; 
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Pneumatic proportional band Esso to ENTER CHEMICALS FROM PETROLEUM FIELD 
adjustment. 


FIFTH WorRLD PETROLEUM CONGRESS 


BOOKS AND FILMS 
Simple level adjustment 
indicating dial. 


THE QUEEN'S BIRTHDAY HONOURS 


Universally accepted for PETROLEUM IN PARLIAMENT 
Liquid Level Control, Interface Control, = Nores oF tHe Monin 
Liquid Level Indication | OEEC Report ON Europe's ENERGY 
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for unfired pressure vessels. 
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illustration shows extensive range of heat 
exchanger manufacture in our Paisley Works 


Heat Exchanger design and manufacture— 


including Capacity Rating—has always formed 
an important part of the Craig Compre- 
hensive Service to the Oil industry. Vessels 
and units for a variety of refinery purposes 
are made by us either to customers’ or to 
our own designs, 


A. F. CRAIG & COMPANY LIMITED 


Caledonia Engineering Works PAISLEY SCOTLAND Tel: Paisley 2191 
London Office ; 727 Salisbury House, London Wall E.C.2 Tel: 
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DESALTING 


INSURES 
REFINING 


EFFICIENCY 


As an additional insurance against lost refining efficiency caused by 
corrosion damage, request complete information on Kontol 
Corrosion Preventives. They are effective, economical, and proved. 


PETROLITE LIMITED 


FINSBURY PAVEMENT HOUSE 
120 Moorgate, London E.C.,2, England, Telephone: MOnarch 4328 


SALES AGENTS Germany and Austria: 
H. Costenoble 
Guiolettstrasse 47 
Frankfort, Germany 
Telephone: 722120 


Italy and Yugoslavia: 
NYMCO, S.p.A. 
3 Via dei Pontefici 
Rome, Italy 
Telephone: 681778 


The many* refiners who 
depend on Tretolite for 
efficient salt removal 
know that their refining 
operations will be free 
from difficulties caused by 
salt because Tretolite de- 
salting removes from 97 
to 100% of the salt. 


* 
Tretolite desalting currently is used to 
desalt over one and one half million bar- 


rels of contaminated crude per day. 
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In addition to assured high percent- 
age salt removal, Tretolite desalting 
offers these advantages: 


1. The low treating cost per barrel 
results in economical operations. 


The simplicity of the process as- 
sures a low installation cost. 


Flexibility of operation permits the 
desalting of various crudes with 
varying salt contents. 


4. Emulsion resolution is thorough, re- 
sulting in a clean water effluent. 


5. Solids such as sand, silt and drill- 
ing mud are effectively removed, 
preventing plugging and erosion. 
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. Catalyst poisons such as arsenic 
and trace metals are substantially 
reduced, preventing catalyst con- 
tamination. 
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APPLEBY-FRODINGHAM 
Plates and Sections 
Heat Exchangers and Distillation Units ' 
at Fawley Refinery—an ESSO Photograph ; > 
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APPLEBY-FRODINGHAM STEEL COMPANY 

SCUNTHORPE A Branch of The United Steel Companies Limited LINCS i 

Telephone: Scunthorpe 3411 (12 lines) Telegrams: ‘Appfrod* Scunthorpe . 
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at THAMES HAVEN 


This expanding independent cil storage installation at Thames Haven — not only the largest but 
the oldest established in the country serves London and the Home Counties as its principal duty. 
The oil companies utilise the immense and comprehensive storage facilities at Thames Haven 
more than a million tons capacity — and it is from there that they feed their depots which in turn distribute 


their world famous brands to the thickly populated area of Greater London. 


LONDON AND THAMES HAVEN OFL WHARVES LIMITED 


orpe 3 St. HELENS PLACE LONDON E.C.3 Tel: AVEnue 6444 THAMES HAVEN INSTALLATION Tel: Stanford-Le-Hope 2232 
"A F131 ~ 


--= 
=. T 
\ 


CORR OSION in Refineries 


prevents fracture scour and 
erosion of protective linings 


@ CAT CRACKERS @ PIPE LININGS 
@ HYDROFINERS @ CHAMBERS 

@ REACTORS @ FLUES 

@ COLUMNS ETC 


Hexmetal may be supplied in mild, firebox type, or coated steel and in 
chromium alloys. When loaded with refractories or cements it is proof 
against the most severe conditions. 


The patented pinned cells of Hexmetal provide strength to resist 
blistering and collapse of linings. 


Compiete fabrication of tailored and bound sections is undertaken to 
suit all shapes of pipes and vessels and the two way flexible construc- 
tion of Hexmetal is available for domed roofs. 


Our staff will readily advise in respect of any lining problem. 


Write for literature and/or sample to:- 


CAUSEWAY REINFORCEMENT LTD. 


66, Victoria Street, London, S.W.I. Telephone: Victoria 8648 


courtesy of The Esso Petroleum Co. Ltd 
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*‘ JOHNSON’ KNOW-HOW IN THE SERVICE OF THE PETROLEUM INDUSTRY 


Johnsons have great experience in manufacturing bubble decks 
and ripple trays of various types. The bubble deck depicted is of the 
Gilbert & Barker design. These decks are made in easily assembled 
sections permitting scope for layout of processing plant. This flexibil- 
ity plus other advantages leads to real savings through speed of assembly 
and maintenance. Fabricated from stainless steel, carbon steel or 
alloy steels, these modern trays increase efficiency in any refinery. 


Following a recent agreement with the 
Socony Mobil Oil Company of U.S.A., 
we now also manufacture the Uniflux tray 


according to their design 


A. JOHNSON & CO. (London) LTD. 


Works and Sales Office: Dukes Rd., Western Avenue, Acton, W.3. Telephone: ACORN 606! 
Telegrams: AGENTICUM Telex London. Head Office: Africa House, Kingsway, London, W.C.2. 
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THE ONLY ANSWER... 


At Kellogg House the problem has been 
trying to “put a quart into a pint pot”. This 
situation developed even though the Kellogg 
International Corporation anticipated an 
expansion of the petroleum and petrochemical 
industries. To provide additional engineering 
services for this expansion, four years ago 
the Kellogg International Corporation moved 
from the City to offices nearly three times as 
large at Kellogg House in the West End. 
Since then, the Kellogg International Cor- 
poration engineers have participated in the 
expansion of the petroleum and petrochemical 
organisations in the United Kingdom, France, 
Belgium, Italy, Germany, Yugoslavia, the 
Near East, South Africa, Australia and even 
Canada. To supply material and equipment 
for these projects, the Purchasing and 
Procurement Groups at Kellogg House have 
been dealing with over four hundred British 
manufacturers. Now the offices at Kellogg 
House can no longer house our steadily grow- 
ing staff. Doubling the size of Kellogg House 
is the only answer to maintaining our high 
standards of engineering services. 


SOCIETE KELLOGG PARIS 8 

THE CANADIAN KELLOGG CO LTD » TORONTO 
KELLOGG PAN AMERICAN *- NEW YORK 
COMPANHIA KELLOGG BRASILEIRA « RIO DE JANEIRO 
COMPANIA KELLOGG DE VENEZUELA * CARACAS 
Subsidiaries of 

THE M. W. KELLOGG COMPANY 

NEW YORK 


Vil 


Kellogg International Corporation 


KELLOGG HOUSE + CHANDOS STREET, CAVENDISH SQ. LONDON © W.! 
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WOVEN GLASS FABRICS 


Vill 


If {t's the best reinforcement for bituminous 
protective coatings you're after—Tyglas is 
the name. Our Tyglas range of woven glass 
fabrics includes scrims specially designed for 
pipe-wrapping, waterproofing roofs, and 
coating marine piles. 

Bitumen provides the best protective 
coating for all these. But bitumen alone is 
not enough. Especially when the coating has 


to stand up to rough weather, heat expansion 


and contraction, or immersion in water or 
corrosive soils. Then you need a membrane 
which possesses outstanding tensile and 
impact strengths, allows maximum 
penetration by the bitumen, will not rot, lose 
its strength, or deteriorate in any Way. 

A tall order—but Tyglas fills the bill. 

If you'd like to know more about Tyglas, 

get in touch with us. We've unrivalled 


experience both in weaving glass fabrics, and 


in co-operating with oil companies and bitumen- 


type coating manufacturers and contractors. 
And our brains are yours for the picking. 


Fothergill & Harvey (Sales) Limited 


Harvester House, Peter St., Manchester 2 Blackfriars $292 


and 103 Mount Street, London, W.1 Grosvenor 1933 
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Pipework 


AS PLANNED AND CARRIED OUT BY THE WILLIAM PRESS & SON TEAM OF EXPERTS 


DESIGN 


In this, the initial and basic stage. where strains and stresses are 


calculated to meet the most exacting specification, high technical 


knowledge and accumulated experience are essential. These are 
the attributes that are continuously at the service of William 
Press & Son’s clients. 


FABRICATION 


In the many processes of fabrication, including bending, joints, 


welding, heat treatment, William Press & Son employ the most 
skilful craftsmen. All pipe fittings are subjected to hydraulic or 


compressed air tests. A speciality is the production of steam 


expansion loops. 


INSTALLATION 


The staff of William Press & Son are equal to pipework installations of any descrip- 
tion, magnitude or complexity, including pipe-supporting bridges, trestles and 
gantries. At every stage and every minute, the job is handled with precision and 


infinite care. The end product triumphantly realises the conception of the 


drawing board. 


William Press Son Ltd. 


22 QUEEN ANNE’S GATE, WILLOUGHBY LANE, TOTTENHAM, 
WESTMINSTER, S.W.1 INDUSTRIAL N.17 

Telephone: WHItehall 5731 (7 lines) Sigeagase 

Telegrams: Unwater, Parl, London 


Telephone: TOTtenham 38050 (12 lines) 
Telegrams: Unwater, Southtot, London 
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BP DRILLS 1,000,000 FT. IN BRITAIN 


TWENTY YEARS AGO The British Petroleum 
Company started the search for oil in Britain 
and began production in 1939 to make a timely 
addition to wartime supplies. Now more than 
a million feet have been drilled in Britain by the 
BP Group. 

Two of our producing oilfields were dis- 
covered since the war. These are at Plungar in 


Leicestershire and Egmanton, Nottinghamshire. 

In 1955 some 53,000 tons of crude oi! came 
from Britain’s 223 producing wells—most of 
them in the Nottingham area—bringing up the 
total quantity produced from English oilfields 
to 900,000 tons. A very worthwhile contribu- 
tion to the ever-growing need for oil and 
oil-products. 


The BP Shield is the symbol of the world-wide organisation of 


12}7 The British Petroleum Company Limited 


BRITANNIC HOUSE 


FINSBURY CIRCUS * LONDON, E.C.2. 
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GALLENKAMP 
LABORATORY SCAFFOLD 


Many laboratories require a rigid metal framework which can either be erected 


quickly and dismantled for temporary use, or erected and left as a permanent 
fixture. ““Gallenkamp” laboratory scaffold is eminently suitable for these purposes. 
The component parts can be erected into large or small frames suitable for fixing 
to floor, bench or wall, or built into self-supporting frame as illustrated. This 
frame is 6’ « 3’ and supports a complete fractional distillation apparatus, together 
with control accessories. The advantages of using one rigid framework rather 


than a series of individual supports for a complex piece of apparatus will be 
readily appreciated. 


Full particulars sent on request. 


A. GALLENKAMP & Co. Ltd. sun st., LonDon, £.c2 


Telephone: BISHOPSGATE 0651 (9 lines) Telegrams: GALLENKAMP, AYE, LONDON 
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Mountain ranges and trackless jungles, wide occans 


and even Polar wastes are no loiger 

impassable barriers. The airlines of the world, in their regular 

and efficient carriage of passengers, mail and freight, have simplitied 

transport and stimulated trade between often widely 

Wings of Prog ress isolated centres of population. In the \ ita! 
contribution the airlines are making to 

the progress and prosperity of those they serve, petroleum products 

are playing their part. Petroleum provides fuel for the machines that 

build the landing grounds and the aircraft that use them; 

_—~_ lubricants to keep them running smoothly under difficult conditions; 

hic bitumen for runway surfaces; light for the control 

_ towers of lonely outposts and power for the 


busy terminals of the air networks. 


But progress is its own task master, generating new and changing 


demands for oil. Rich in experience, resources and skilled personnel 
Shell, in all its world-wide operations, is geared to the task 


and to the responsibility of meeting those demands. 


serving progress 


Ney 


THE SHELL PETROLEUM COMPANY LIMITED «+ ST. HELEN’S COURT + LONDON E.C.3 
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The Education, 


Training, and Future of 


Chemical Engineers 


By E. S. SELLERS 


During the present century the growing chemical industries found a need for men who could tackle 


new problems by a scientific approach rather than by the application of ready-made rules. 


These 


problems varied enormously; some seemed more suitable for applied chemists, some for applied 


physicists, 
with an “engineering outlook.” 


The common feature of them all was the requirement of originality of mind combined 
The amalgamation of these has been'the basis of chemical engineering 


as a distinct profession, having its own field of service and training discipline 


This paper was read to the South Wales Branch of the 

Institute on 5 January. Professor Sellers is from the 

Department of Chemical Engineering, University College 
of Swansea. 


In the evolution of any industrial process, men are 
required who are capable of transforming the ideas and 
data of the scientist into a concrete quantitative proposal, 
of producing specific designs, of supervising the erection 
of the factory plant, and finally of operating the plant and 
supervising the production processes. It is to this end that 
the training of the chemical engineer is directed. This does 
not mean that chemical engineers regard themselves as a 
race of Olympians, self-sufficient and possessing in them- 
selves all the attributes of the other branches of technology 
and applied science put together. Far from it: the modern 
chemical process conducted on an indusStrial scale is the 
culmination of the work of a number of architects, the 
chemist, the physicist, the metallurgist. the mechanical 
engineer, the civil engineer, the electrical engineer: all these 
have their parts to play, and it is upon these that the chemi- 
cal engineer exercises his peculiar art, the “art of co-ordina- 
tion”. The first essential in the training of the chemical 
engineer is to make him qualified and capable of exercising 
this art, and it is with this that the universities 
concerned. 

In designing a suitable university course, it is important 
to realize that training in chemical engineering is not a 
narrow specialization but is rather a broadening of the 
ordinary general-engineering or applied-science training. 
This broadening is accompanied by two dangers: first, that 


are 


the universities may try to do too much, and second, that 
they tend to take too long. It is generally accepted that the 
universities should put their main effort into teaching the 
fundamental principles and their applications. To avoid 
discussion on what precisely are “fundamental principles”, 
let it be understood that these comprise the basic empiri- 
cisms of mechanics, thermodynamics, and the laws of 
chemical combination, together with a knowledge of 
mathematical methods. The principles are few, and cer- 
tainly not difficult to learn, so that an intelligent student 
can be expected to be well acquainted with them by the 
end of his college course. But this is only the beginning: 
it is the digestion of these principles with all their implica- 
tions so that they condition his behaviour to new and 
unexpected surroundings which is important and yet so 
time-consuming. It follows then that simultaneously with 
the acquisition of the scientific principles, there must be 
some parallel course of study which has the digestion of 
ideas, and their co-ordination, as the major objective. 

The question is how to achieve this objective. The 
traditional method is by laboratory experiment and by the 
working out of numbers of examples based upon the prin- 
ciples of the subject being studied. No one would deny 
that laboratory experiments are necessary, indeed, it is true 
that very few theoretical advances have been made without 
experiment first suggesting the path. What is doubtful is 
the value of the highly organized group experiments which 
are carried out in our engineering and chemical-engineering 
laboratories. 

Another tvpe of “co-ordination course” takes the form 
of a long design problem, usually modelled on the problem 
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in the Home Paper of the Institution of Chemical Engineers 
There is by no means universal agreement that this type 
of problem, necessitating as it does the employment of 
much empirical or practical knowledge, is suitable for a 
university course. It is probably better suited for students 
with practical experience and for part-time students. 

The final possivility for teaching the art of co-ordination 
is the “practice school” course. That of the Massachu- 
setts Institute of Technology is world-famous. Its stated 
objective is “to direct the attention of students to the 
application of theory to practice and to the cultivation of 
resourcefulness and of effectiveness in co-operative effort 
under industrial conditions’. The MIT course is designed 
for post-graduate students, and combines practice work 
with theoretical study at the college. It does seem, how- 
ever, that a case can be made for the employment of the 
“practice school” technique in an undergraduate course. 
The objectives would not be specifically to teach chemical- 
engineering practice, but rather to demonstrate the integra- 
tion of scientific principles into industrial practices 
of design and operation. This would be done by a 
group study of a section of an industrial plant or process, 
all data to be collected by the students and subsequently 
analysed under the supervision of their academic instructor. 
This would seem particularly suitable for colleges located 
in industrial centres, since with the co-operation of local 
industry almost any number of suitable problems could be 
made available. This is the kind of “co-ordination course” 
proposed for the newly-established Chemical Engineering 
Department at the University College of Swansea. 

Because of his unique training there is one other function 
which the chemical engineer can carry out better than any- 
one else: the function of “interpreter.” The word is used 
here in its widest sense. Besides the obvious meaning of 
taking the basic idea of the scientist and translating that 
idea into a proposal in industrial terms, a chemical engineer 
should be capable of acting literally as an interpreter, /.e. 
he should be well trained in the use of words. It is of 
interest to see that if one takes the word technologist in its 
Greek form and turns it round. one has logotechnes, the 
words the Greeks used for an “artificer with words”. One 
of the most frequent criticisms which industrialists make 
is that the new graduates from the universities are quite 
incapable of expressing their ideas with clarity, and it is 
possible that with scientists this criticism may be justified. 
Too many scientists regard themselves as being concerned 
only with the acquisition of new knowledge and they forget 
that it is a major part of their duty to see that the know- 
ledge is communicated wherever else it might be useful. 
There is clearly a place within industry for the man who 
speaks the language of all branches of technology, and who 
can explain the implications of a development in one 
branch of science to those engaged in another branch in 
such a way that nothing is left to subjective interpretation. 

To sum up, the result of a student's academic training 
should be that he has acquired not only a sound knowledge 
of the “basic scientific principles” but also an appreciation 
of the necessity for his art of co-ordination. His thinking 
and reasoning must Se essenually quantitative in character, 
and his mind must be sufficiently flexible so that he has 
no difficulty in tempering his ideas of what is desirable by 
what is practicable under given circumstances. 

Now all this has not produced a ready-made chemical 
engineer, but a man who with the proper industrial training 
will become a good chemical engineer. Industrial training 
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has three distinct features: (1) to integrate the newcomer 
into the company, with a view to installing him where he 
will be most effective: (2) to instruct him in the arts 
peculiar to that industry; (3) to ensure that the training and 
knowledge which he brings with him are not lost, but con- 
solidated and extended. Most companies have more or less 
elaborate training schemes, but on the whole they concen- 
trate on the first two points, ignoring the third. The tragedy 
is that many of the newcomers acquiesce in the omission 
of the third point. often taking the view that their studies 
have terminated with their final examination. This danger 
is very real, and every teacher will be aware of some among 
his former students to whom this has happened. 

Part of the reason is that much of the training is left to 
the junior executive or line supervisor of about six years’ 
service. He is concerned with his own way ahead and has 
little time in the rush of ordinary affairs for the conscien- 
tious instruction of the nzwcomer. Many training courses 
have the feature of moving the new graduate round a large 
number of plants, giving him the opportunity to acquire a 
superficial acquaintance with each but a deep understanding 
of none. During this time he does not have a proper 
“job™., nor does he carry any responsibility. From the 
educational point of view it would be very much better to 
leave a man on one plant for a much longer time, so that 
he could seek a deeper appreciation of the principles which 
determine the design and operation of the plant. This 
study should be accompanied by the assumption of respon- 
sibility. So far as the actual work done is concerned, the 
“trainze” would be responsible to the ordinary line super- 
visor, but in addition some other person should be respon- 
sible for ensuring that the technical side of the training is 
being adequately carried out. For this, someone is required 
who would act in the same way as does a university tutor 
or director of studies. This person would not normally be 
in authority over the trainee, but should be someone who 
could be visited, say, once a week and who would discuss 
difficulties and clear up technical points, would give and 
receive explanations, and would make suggestions as to the 
interesting points and lines of enquiry in the plant. The 
trainee would learn that his company duties were the mini- 
mum expected of him, that in addition he had the task of 
making himself really expert in the operations of the plant 
in which he was working. 


The Future 

The world’s population is increasing at the rate of about 
I-2 per cent p.a., and if this rate of increase is maintained, 
the population will be doubled in about 63 years. The 
rate of consumption ‘of power from all sources is likely to 
increase at about 3 per cent p.a.. which means that in the 
same period the world power consumption will increase 
more than sixfold. The increase of population is a measure 
of man’s success in overcoming the difficulties of his 
environment, which is just another way of saying that 
science and technology are temporarily ahead of basic 
requirements for bare existence, so the earth supports an 
ever-increasing population at the expense of the rapid using 
up of natural resources. The ultimate solution to the prob- 
lem lies in the realm of sociology, politics, and religion, but 
it is this background against which the future of all 
scientific and technological advances must be considered 

The two prime necessities are food and fuel. In the past, 
as at present, the use of coal and oil has been prodigal. An 
enormous effort is now b2ing made to atone for the 
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squandering of the earth’s capital resources by ensuring 
that this generation can bequeath to the future a new source 
o! power, that from nuclear energy. At the same time 
eilorts are being made to improve the efficiency of existing 
processes, and it is becoming customary to compare these 
real processes with thermodynamically-ideal theoretical 
processes which would achieve the same task. As examples, 
a conventional distillation plant is unlikely to be better than 
5 per cent efficient while the existing process for separating 
uranium 235 and 238 is probably only a fraction of | per 
cent efficient in the thermodynamic sense. Inspection leads 
to the evaluation of “irreversibilities” which waste energy, 
and this in turn suggests how the efficiencies might be 
improved. Typical new developments are the integrated 
combination units which have been built at some refineries, 
which are characterized by the utilization of the heating 
and stripping effects of the vapour products from a naphtha 
preheater furnace, the catalytic cracking unit reactor, and 
the reformer turnace, to distil the heavy gas oil from the 
atmospheric-tower reduced crude by direct contact in a 
fractionating column. 

Some people regard oil as the earth's most rapidly 
wasting asset, and are rightly concerned at what they 
regard as the inevitable shortage of an easily portable fuel. 
The growing of “fuel crops” has been envisaged, but the 
rapidly increasing demand for food makes it likely that the 
products of agriculture, such as wood or alcohol, will not 
be available. One interesting development is the hydrogen— 
oxygen cell, which reverses the process of electrolysis and 
produces electrical energy directly from the combination 
of hydrogen and oxygen. It is estimated that on present 
experience, a battery of cells of volume one cu. ft. could 
produce {0 h.p. continuously. The “petrol stations” of the 
future may supply hydrogen and oxygen cylinders: the gas 
being generated at off-peak periods of the nuclear power 
base-load stations. 

To increase the amount of food. more land must be 
brought under cultivation for conventional-crops. This in 
turn may require the extensive “desalting” of sea water. 
Most of the present processes in use for this purpose have 
a low thermodynamic efficiency, because they take the 
water from the salt, instead of vice versa. The new electro- 
dialysis process does the latter. It should be remembered 
that the theoretical energy requirement to freshen sea water 
to an acceptable degree is only about 0-7 kW-hr ton and 
there is hope that the new process may use only about 2} 
kW-hr/ton. Even so, desert land will need about 2000 
tons of water p.a. for every acre, so the power requirement 
will be enormous if any significant progress in desert 
utilization is to be made. 

The other way of increasing food production is to grow 
special “foods” in chemical process plants. For example. 
the green algae Chlorella Pyrenoidosa can utilize about 
30 per cent of incident light energy for photosynthesis, 
compared with the average | per cent or so for normal 
agriculture. Food veasts also have been grown as “chemi- 
cal processes”, and the protein and fat contents of these, 
as well as Chlorella, can be adjusted by changes in the pro- 
cess. Research on all the above topics is going on in 
university departments of chemical engineering. 

If one looks quickly at the flow sheets of plants for 
petroleum processing. uranium separation, nickel refining. 
the continuous cultivation of food yeasts, etc., one sees that 
broadly speaking, they all look alike. This is the measure 


of the contribution that the study of chemical engineering 
has made. Twenty years ago each industry thought that 
it had unique problems, and each industry claimed its own 
technology. Chemical engineering is in the process of 
establishing one generalized, all-embracing technology. To 
quote a speaker at the recent OEEC conference on the 
training of chemical engineers: “Chemical engineering is 
a cross-roads not only for technologists but also for 
economists; it interprets, codifies, translates. It is con- 
cerned with everything without becoming superficial and 
deals with details without specializing.” These are ambi- 
tious claims, but if the university departments have their 
way, at last a class of engineer will emerge who will justify 
the stated purpose given in the Civil Engineers’ Charter of 
1828, i.e. “the art of directing the great sources of power 
in nature for the use and convenience of man. . .” 


* * * 


British Photographers and Petroleum 

Approximately 10 per cent of the exhibits of the 1956 
exhibition of the Institute of British Photographers came 
from the petroleum 
industry. A. J. Per- 
cival’s (Iraq Petro- 
leum Co,  Photo- 
graphic Unit) “Fuel 
Storage Tanks at 
Basrah”, reproduced 
here, was one of 
those to receive an 
award of merit and 
represented a scene 
typical of the indus- 
try. Included in the 
twenty-four submit- 
ted by the IPC team 
were many typical 
of life and _ local 
industry in Iraq, 
while the forty-two 
from the _ Shell 
Photographic Unit 
varied scenes 
from Nairobi to Japan to some fine colour transparencies of 
insects and of refinery plant. Kent Oil Refinery featured 
in two exhibits by Archie Handforth Ltd, Fawley in three 
by Percy Butler, while Stewart Bale Ltd, had two of Shell 
refineries, and Verity Press Features showed two prints by 
courtesy of Shell-Mex and BP Ltd. 


Fuel storage tanks at Basrah 


* * * 


Middle East Oil 

On 7 May. a Joint Under-Secretary of State for Foreign 
Affairs replied “No” when asked if the Secretary of State 
for Foreign Affairs would have ‘a study made of the con- 
stitution and operation of the Coal and Steel Community 
with a view to finding out what features would help in the 
establishment of a Middle East oil authority with a mem- 
bership drawn from the oil-producing countries in that 
region as well as from the U.K., the U.S.A., the U.S.S.R., 
and other countries which are producers of oil. 


, 


The Role of the Chemical Engineer 


in Process Devel opment 


By G. 


G. BETTS (Associate Fellow) 


A description of the purpose and scope of process development and the part played in it by the chemi- 
cal engineer may be of particular interest to newly qualified chemical engineers considering this field 
of employment, or to other technical personnel not directly associated with it. 


The Scope and Purpose of Process Development 
Development problems arising in the chemical manufac- 
turing industry are of two main types :— 


(1) The 
products or 
products. 

(2) Improvements to processes already in commer- 
cial operation. 


development of 
alternative 


for new 
established 


processes 
processes for 


In each case the information may be obtained from 
research and development carried out within the organiza- 
tion or it may be obtained from outside. Development 
work within the organization may be performed by either 
a central research and development department or by a 
small development group attached to one of the produc- 
tion departments. 

The development of a new process, or a major or jong- 
term modification to an existing process, usually involves a 
large expenditure of capital and personnel. Normally, 
therefore, this tvpe of work is undertaken only by the 
larger organizations and is carried out b¢ a central develop- 
ment department. Minor or short-term modifications to 
existing processes are undertaken by both large and 
small organizations and are carried out by a develop- 
ment group attached to the production department. Smaller 
organizations also tend to make a greater use of external 
consultants and independent or trade research organiza- 
ions. 

In all cases where an existing process is involved, the 
work must be carried out in close co-operation with the 
production department, because frequently samples and 
side-streams are required from the process and the plant 
Operating programme has to be investigated and possibly 
modified. 

The overall purpose of all process development work is 
the translation of a chemical reaction or a chemical 
engineering technique from a theoretical possibility to a 
commercial reality. The process as finally developed 
should, as far as technical considerations are controlling 
factors. be capable of operation in such a manner as to 
enable the product to be manufactured at the lowest cost. 
The complexity of modern industry, and in particular the 
chemical industry, is such that a variety of scientific, 
technological. and commercial skills must be enlisted to 
combine and render their own specialized contribution in 
helping to fulfil this task. At one extreme is the scientist 
carrying Out research. which in industry is usually of an 
objective nature. and at the other extreme. if this research 
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has eventually become a commercial reality, is the techni- 
cal salesman concerned with promoting the new product. 
The chemical engineer, being a technologist, plays an 
important part in helping to bridge these extremes, and 
especially within the last decade has made up an increasing 
proportion of the development team. The preferred 
method of training the chemical engineer is still a matter of 
some contention, but the need for this type of technologist, 
whatever his title or background, is no lenger in any doubt 


The Responsibilities of the Chemical Engineer 
The primary responsibilities of the chemical engineer 
are: 


(1) To ensure that during the programme of 
development, especially in the early stages, the process 
techniques used are practicable for larger scale opera- 
tion and the process conditions developed will be such 
as to give the product at the lowest cost. In those 
process stages where the problem exists, the etfect of 
scale-up on the reproducibility of results obtained on 
smaller scales should be recognized and some allowance 
made. 

(2) To ensure that the technical data obtained are 
such as to enable a commercial scale plant to be 
designed. which would produce the product to the 
specification and at the capacity expected. The plant 
should be put on stream and continue in routine 
Operation with a minimum loss of time and additional 
expense. 


The training and attitude of the chemical engineer are 
such that he should be able to advise other members of the 
team right from the earliest stages of the development pro- 
gramme as to what are the major items of cost, and how 
they can be reduced, what are the most suitable chemical 
engineering techniques to be used, and what aspects of the 
process will assume a greater relative importance on a 
commercial scale. By. so doing he can reduce the number 
of variables and techniques to be investigated, thereby 
reducing the cost and time required for the development 
programme. and can thus ensure that commercial operation 
of the process fulfils the expectations of the final economic 
assessment. 

The chemist will influence and contribute most to the 
project during the initial stages, and the technical sales- 
man will become more directly concerned with the project 
when development is nearing completion, but all the mem- 
bers of the team will and should influence the project all 


thro! 
Ine\ 
shou 


proc 
varie 
a Ca 
othe 
be | 
proj 
lo § 
eran 
whi 
Alt 
the 
won 
star 
can 
tear 


pro 
live 
eve 
20 | 
of 
con 
tint 
des 
anc 
eac 
or 
mil 
eX} 
het 
; che 
to 
mc 
mé 
fr¢ 
is 
: ap 
up 
an 
fal 
de 
pr 
ex 
ce 
ol 
as 
a 
b 


hni- 
uct. 

an 
and 
sing 
red 
r of 
yist, 


ubt 


through its life, and their responsibilities will overlap. 
Inevitably differences of opinion will arise as to what work 
should take priority or as to the best method of solving a 
problem, but this is to be expected since there may be a 


variety Of considerations supporting each claim. In such 
a case the decision must be made by the project leader, 
otherwise co-ordination within the development team will 
be lost. The influence of the chemical engineer at the 
project initiation stage will be small and will be confined 
to general recommendations. As the development pro- 
gramme progresses he will play an ever-increasing part 
which will reach a maximum at the process design stage. 
Alter this he will assist in transferring the Know-how of 
the process to the engineering department and the produc- 
tion department concerned, and will probably assist in the 
start-up, but only when the plant is successfully on stream 
can he regard his work, as a member of the development 
team, as completed. 

Before the complete development programme of a major 
project is described, it should be realized that of the rela- 
tively large number of processes which are considered or 
even developed to some stage, only a very few will actually 
go into commercial production. Moreover, the total period 
of time between the initiation of a major project and its 
commercial operation may well be up to ten years of con- 
tinuous development. For example, the authorization, 
design, procurement, erection, and start-up of both pilot 
and commercial scale plants may take one to two years 
each, and may be longer if supply of specialized equipment 
or materials of construction is difficult. On the other hand, 
minor projects involving small-scale plant and low capital 
expenditure may not go through the pilot plant stage and 
hence the period of development will be much shorter. 

Cherefore, it is the exception rather than the rule for a 
chemical engineer employed in a development department 
to follow one major project through all its stages. It is 
more probable that he will work on several projects both 
major and minor at different stages of development, and 
from the point of view of his own initial experience this 
is probably preferable. On the other hand, if a project is 
approaching the commercial stage the amount of time spent 
upon it will increase. hence he will gain a more detailed 
and expert knowledge of one process rather than a 
familiarity with several. The chances of the results of 
development work being applied are greater if they affect 
processes already in operation, since the return on the 
expenditure involved is likely to be much more rapid and 
certain. 


The Programme of Process Development 
The main stages of the complete development programme 
of a major project originating within the organization are 
as follows : — 


Project Initiation 

It is relevant here to examine the reasons for commencing 
4 programme of process development. The incentives may 
be : — 


(1) That a market already exists for a product, but 
that there is scope for a new process using the same or 
possibly different raw materials. In the latter case this 


may be due to rising cost or reduced availability of the 
raw materials at present in use. 


This it is hoped will 


result in the maintenance or widening of 
market. 

(2) That a potential market exists for an entirely 
new product. The size of this market may be difficult 
to estimate since not only will it depend on the product 
selling price, but may also be capable of expansion to 
a size greater than that initially estimated. 


an existing 


The ultimate aim in both cases is to market the product 
at the lowest possible selling price, so that it is competitive 
with products from existing processes operated by internal 
suppliers or with materials imported from external sup- 
pliers. The number of projects considered will be limited 
by the activities and interests of the individual organization. 
Unless some commercial expansion is taking place the pro- 
cess will use a raw material or intermediate which is already 
available, to manufacture a type of product with which the 
organization is already associated. Many ideas can be 
immediately rejected by a very approximate process evalua- 
tion based on the barest of data. Even in the absence of 
the precise properties and hence commercial potentialities 
of the product, from its chemical resemblance to an exist- 
ing product, a value for its maximum selling price and 
market can be arrived at. The general nature of the pro- 
cess should enable it to be placed into a broad classification, 
within which it may resemble an existing process. From 
this analogy the order of production cost and capital 
investment required can be assessed. 


Preliminary Economic Assessment and Experimental Work 
Once interest in a new project has been aroused sufficient 
data must be obtained to enable a preliminary economic 
assessment to be made. Sufficient laboratory scale experi- 
mental work must be performed to establish the feasibility 
of the reaction, the main process stages required, and any 
difficult features which will have to be overcome. The 
reaction conditions for a commercially operable process 
and the relevant yields and losses must be determined to 
a degree sufficient to enable the chemical engineer to draw 
up a preliminary process flowsheet, materials balance, and 
equipment schedule. In so doing he will be compelled to 
make assumptions which may or may not be justified by 
later information. Great care must be exercised regarding 
these assumptions and it is here that previous experience 
in the industry can be of the greatest assistance. A series 
of cumulative incorrect assumptions could lead to the 
cessation of work on a potentially attractive process and it 
is the relative individual effect on the product cost rather 
than the number of assumptions which is important. Such 
a costing does focus attention on the relative cost of 
individual aspects of the process and indicate which stages 
require the most attention. The preliminary economic 
assessment will probably include a comparison with other 
competitive processes which are in Operation or under 


development. In the latter case, in the absence of detailed 
published information, the corresponding — preliminary 


assessment, which will include its own quota of assump- 
tions, will have to be carried out. On the basis of this 
assessment and market research data, the management will 
decide whether or not the project shows sufficient promise 
to justify further development expenditure. It is likely that 
unless the project shows a marked economic advantage over 
competitive processes or if the need for the product will 
be satisfied by other processes in the near future, then the 
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initiation of a long and expensive development programme 
will not be justified. 

If this is in fact the case, it is essential that the results of 
the laboratory work and the basis of the economic assess- 
ment should be fully written up since the future economic 
orientation between alternative processes may change 
because of raw material price changes, etc. The informa- 
tion should be readily available and should enable the 
economics of the process to be periodically reviewed and, 
if need be, development work restarted at the point where 
it ceased. It may also be relevant to note that, particularly 
in the field of organic chemicals. at onze period the interest 
in and market for a particular chemical can be very small, 
and after a relatively short period the potential market for 
the product can exceed all expectations. 


Process Development 

If further development work is considered justified, 
laboratory scale work will be continued in order to investi- 
gate more fully the effect on vield and operability of vary- 
ing process conditions. With the help of the chemical 
engineers the Optimum range of conditions must be estab- 
lished to give the lowest product cost and suitability for 
scaling up. The early advice of statisticians can also be 
of assistance in order that the programme of experiments 
shall be designed in the most efficient manner, thereby 
giving more useful information for a given amount of 
work. In addition sufficient data must be obtained to 
enable a semi-technical unit or pilot plant to be designed. 
It may be necessary at this point to give some interpretation 
of what constitutes laboratory, semi-technical. and pilot 
plant scales of operation. The dividing line is not always 
obvious because, for example. the relative physical size and 
cost of the same scale of plant for different types of pro- 
cesses can differ widely. Laboratory scale work usually 
requires apparatus which can be erected on a bench and 
is planned by the chemist. It normally consists as far as 
possible of standard glass equipment although special con- 
ditions such as high pressure may require the use of metal 
parts. Semi-technical scale work refers to the employment 
of equipment in which one or more of the main process 
Stages uses a technique which can be applied on a larger 
scale or an element of equipment which will, when scaled 
up. be increased in number but not in size. Whenever 
possible the actual material of construction should be used 
to determine its effect, if any. on the reaction or the pro- 
ducts. and continuous rather than batch operation used if 
the former scheme is eventually envisaged. Pilot plant 
scale work requires a plant in which all the main items of 
equipment and process operations are included and should 
as far as practicable conform to the chemical engineer's 
conception of the commercial plant. including. as far as 
possible, any scheme of automatic control which is an 
essential feature of the process. 

As the development programme progresses knowledge 
of the process will become more complete and will allow 
the previous cost estimates to be revised. especially with 
regard to the elimination of the original assumptions. On 
the basis of these estimates and other related economic 
conditions prevailing at the time. decisions will have to be 
made by the management as to whether or not further work 
is justified. and if so. on what scale. A major decision has 
to be made regarding the erection of a pilot plant. because 
this will require a considerable capital expenditure, a skilled 
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operating and maintenance staff, and a relatively high raw 


materials cost for its operation. Moreover progress on the 
pilot plant will tend to be slower than in the laborator 
because of the time needed to get the plant in steady opera. 
tion under the conditions being investigated, and the 
inevitable occurrence of maintenance troubles. 

The minimum size of the pilot plant must be such as to 
fulfil the requirement outlined above, but in fact may be 
based on a number of extraneous considerations. These 
might be, for example. the quantity of product required 
for evaluation or further development, size of the site or 
buildings available, supply of the raw materials and utilities 
required, or the immediate availability of a piece of second- 
hand equipment. If the process is producing an established 
as Opposed to a new chemical, then the quantity required 
for evaluation will be small. that required for any further 
development being met from other supplies. The use of 
second-hand equipment can save both time and money, but 
careful consideration is needed here since the data obtained 
for major plant items, as a result of its use, can be of doubt- 
ful value, owing to some possible limitation. Thus, for 
example. corrosion data obtained on mild steel test pieces 
in copper equipment do not necessarily give a complete 
picture as to the corrosion to be expected in mild steel 
equipment. 

The pilot plant may. to some extent, have to be so 
designed that it can be operated at less than its nominal 
capacity in order to allow sufficient flexibility for opera- 
ting conditions to be varied. This fact must be recognized 
however at the process design stage. otherwise an unneces- 
sarily high capital cost will result for the capacity required. 

The main stages of the process development programme, 
although strictly consecutive. may in fact overlap. Thus. 
for example, whilst the pilot plant is being procured, erec- 
ted. and possibly operated. smaller scale work will be con- 
tinuing to elucidate special problems or to obtain more 
detailed knowledge. This overlapping is desirable in that 
it is essential to keep the period taken for the process 
development to a minimum, and because some data which 
can be obtained on a smaller scale will not be affected by 
scale-up, or will affect only minor aspects of the process. 


Final Economic Assessment and Production Plant Design 

After the pilot plant has been in operation for some time, 
sufficient of the essential data should be available to enable 
a commercial scale plant to be designed with some con- 
fidence. This will enable a fairly accurate estimate of the 
product cost to be made and more particularly a detailed 
estimate of the capital investment required. This latter 
estimate may be carried out by a section of the engineering 
department specializing in this tvpe of work. A decision 
by the management must then be made between the follow- 
ing alternatives : — 


(1) To proceed with the commercial operation of 
the process in the near future. This decision will be 
made after a survey has been carried out of the prob- 
able market conditions existing when the product 
becomes available. The project will also have to show 
the most favourable return for the capital which is 
available for investment at that time. Depending on 


the degree of development of the process, or the 
amount of capital available for investment, or the size 
existing market. a so-called semi-commercial 
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plant may be operated. 
small commercial plant on which it is expected to con- 
tinue development work and may in fact be an exten- 
sion or modification of the pilot plant. 


This may be described as a 


(2) To license the know-how otf the process to other 
organizations (usually abroad) who will also pay 
royalties on the product. Exploitation in this manner 
may be necessary because the capital required is not 
available or because market conditions and raw 
material supplies are more favourable elsewhere. In 
this case the cost of development is partly recovered 
and further long-term operating experience acquired. 


In each case the summarized history and know-how of 
the process will be written up and a detailed process design 
carried out on the basis of the final site conditions and 
scale decided upon. This design will then be forwarded 
to the engineering department of the organization or an 
outside contractor, and thus come under the scrutiny of 
civil, mechanical, electrical, and chemical engineers includ- 
ing specialists on instruments, pumps, heat exchangers, 
work study, etc. As a result, various modifications will be 
carried out to incorporate their recommendations and any 
later information from the pilot plant etc. Any such modi- 
fication must be agreed to by both the chemists and chemi- 
cal engineers in the development team to ensure that it does 
not affect the chemistry or operability of the process, i.e. 
that it is based on purely engineering or extraneous con- 
siderations. It is important to note, however, that in order 
to keep to the erection schedule and to avoid waste of effort, 
the process design at some point must be finalized and any 
further major modifications made only if a strong case is 
presented. 

The cost of research and development in the chemical 
industry is continuously increasing and hence a selection 
must be made at an early stage as to what are the most 
promising lines of development both technically and com- 
mercially. After some years of development technical 
difficulties may have been encountered which have delayed 
the programme. proved insuperable, or made the process 
uneconomic. Even at the final economic assessment stage 
it is possible that the process may show little or no cost 
advantage Over processes already in commercial op2ration, 
owing to raw material price changes, or improvements in 
the other processes. Therefore, it may be preferable, and 
involve a far lesser degree of risk in producing a saleable 
product, to purchase the know-how and process design of 
an established process from another organization. 


The Detailed Work of the Chemical Engineer 
The types of work with which a chemical engineer in the 
development team may be concerned are as follows : — 


Process Costings and Economic Surveys 

Costings of the process under development and of those 
competitive and related to it are carried out throughout the 
whole development programme. As this proceeds, the 
estimated product cost should become more realistic, but 
not necessarily less than the original. This may be because, 
although the early yields have been increased or losses 
reduced, it may later be found that additional purification 
of feedstock or product is required, or that corrosion prob- 
lems have made more expensive materials of construction 
necessary. or that effluent disposal is more difficult than 
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originally expected, or the catalyst suffers from some defect. 
This type of information usually becomes available only 
after the pilot plant has been in operation for some months. 
The preliminary economic assessment will probably be 
made from the very barest facts obtained from laboratory 
data, or if for competitive processes under development, 
on the basis of patent data. To obtain an estimate of the 
capital required the plant must be planned and an equip- 
ment schedule drawn up. It is essential that there should 
be adopted a standard system of costing, and, as far as 
possible, standardized design assumptions which have 
received the approval of more experienced chemical 
engineers. If this is not done, the whole orientation of the 
cost comparison may be changed, owing solely to different 
assumptions being made. Cost information is frequently 
exchanged between organizations, and often these data have 
to be converted to the standard form of cost conditions 
existing in the U.K. or for a particular plant site. 

Cost estimation requires the accumulation of a large 
number of prices of raw materials, intermediates, and 
utilities and these must be kept up-to-date and be readily 
available when required. These data must be comprehen- 
sive since they must include not only processes actively, 
but also those potentially under consideration. Equipment 
cost data must also be gathered from the various purchasing 
departments in the organization and such data as the manu- 
facturers supply. These data must be correlated on some 
simple basis so that equipment cost can be estimated from 
its type, approximate size, and material of construction. 
Simple methods for converting this equipment cost into 
the total cost of the installed plant together with all ancil- 
lary services must also be developed for the various types 
of process. The degree of accuracy of these capital 
estimates is not high, but is usually adequate and is justified 
by the ease and rapidity with which they can be made. 
provided that the user recognizes their limitations. 
Economic surveys requiring technical knowledge may also 
be carried out to determine the sources, price, and avail- 
ability of raw materials or intermediates for a given process 
or the potential outlets for the product. 


Process Design 

Detailed chemical engineering design together with the 
preparation of the appropriate process flow sheets, equip- 
ment drawings, and design manuals is carried out at the 
pilot and commercial scale plant design stages. It may 
be noted that although these two scales of operation are 
ditferent, the amount of design work involved is often 
almost the same. This is a direct application of chemical 
engineering training and need not be enlarged upon, except 
to mention that as far as process requirements allow, the 
optimum design of each item of equipment should be 
specified. This design is arrived at by balancing utilities 
and labour costs on the one hand and all costs related to 
capital on the other, and then specifying a size which corre- 
sponds to an equipment manufacturer's standard. 


Process Development 

During the development programme the chemical 
engineers and other personnel engaged on the project must 
be constantly reviewing all aspects of it. A critical attitude 
is required since the process will always be capable of minor 
improvements. All suggestions must be considered, even 


those from personnel not previously associated with the 


project. as their questions may be the most searching. The 
technical literature must be kept under review so that the 
chemical engineers in the team are up-to-date with the 
latest developments, and preferably have some specialized 
knowledge and inter2st in a particular chemical engineer- 
ing technique. Such personnel may act as internal con- 
sultants when specialized knowledge is required elsewhere 
in the organization. Useful guides can be picked up from 
surveys of existing processes, with special reference to the 
manner in which common problems were solved or circum- 
vented. It has frequently been observed that thought is 
much cheaper than experimental research and development. 

From time to time during the development programme. 
chemical engineers will be required to give specialized 
assistance to the patents department in the formulation of 
patents which are being claimed for th2 process. or the 
interpretation of patents claimed for competitive processes. 

Particularly when the pilot plant is in operation. all 
experimental results must be kept under review and their 
effect upon the process interpreted. Sufficient data must 
be obtained from the pilot plant to enable the commercial 
scale plant to be designed and operated with a fair degree 
of confidence. A differentiation must be made between 
information which can be calculated with confidence and 
is therefore only of interest, and that for which actual 
operating experience is required. and is therefore essential. 

Although the need for continuous improvement and 
modification of the process is recognized, the more the 
development programme progresses the less radical should 
any changes become. If this is not the case then the pro- 
gramme is delaved. and the cost of development increased, 
or the new technique does not get an adequate trial before 
being incorporated into the final plant design. 

Another type of process development work usually) 
undertaken by development groups attached to production 
departments are investigations into the efficiency of opera- 
tion of existing plants. They may be directed at improving 
the overall vield. reducing the losses, increasing the 
capacity above the design value. improving the product 
purity. and reducing the cost of plant maintenance and 
replacement. 


Plant Operation 

Chemical engineers in the development team may be 
emploved with others in supervising the operating of the 
pilot plant. and should contribute suggestions for improve- 
ments to. or economies in, plant lay-out. labour require- 
ments, instrumentation. ease of start up and shut down, 
safety precautions. and what equipment spares and inter- 
mediate storage are really essential. Since they are familiar 
with the earlier stages and background of the process, they 
should be in a favourable position to recommend modifica- 
uons which will reduce the usage of materials, utilities. and 
equipment. or be quick to recognize a mode of operation 
which is not practicable on a larger scale. Subsequently. 
they will be well equipped to incorporate their experiences 
into the commercial scale plant design. 

The chemical engineers in the development team should 
also be present at the start-up of the commercial scale plant, 
and assist in training the operating personnel of the produc- 
tion department. Apart from getting the plant on stream 
as rapidly as previous experience can assist. they will 
recognize any faults and shortcomings in the process design 
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which were unforeseeable. This will enable them to 
recommend modifications to the existing plant at a later 
date, and to incorporate these in any future plants which 
are put into operation. 


Literature and Data Surveys 

Frequently it is proposed that a chemical engineering 
technique, or a type of equipment. or even a design method, 
should be used about which the information is widely scat- 
tered and possioly contradictory. In order to make a 
comprehensive and independent appraisal of the problem 
it is necessary that the literature should be reviewed and 
summarized, and recommendations made. These surveys, 
especially those dealing with the less common chemical 
engineering problems can quickly bring other members of 
the group. when required, up to date with the present state 
of the technique and problem. They are also an essential 
preliminary to any research or process development using a 
new chemical engineering technique. Shortcomings in 
design, suitability, scale-up. or operation should not be 
obtained by experience at the cost of time and money, when 
the same information could have been derived or deduced 
from the literature. 

Design methods, equipment selection manuals, and the 
physico-chemical data required for process design work are 
also compiled. Usually, this information is made available 
to the whole organization and may be carried out by the 
central development department at the request of other 
departments. who have neither the facilities nor the 
personnel available. 


Chemical Engineering Research 

This work is also normally carried out by the central 
development department to investigate process techniques 
or equipment, about which there are few or only unreliable 
published data. This work may be of a short-term nature 
in that it could be applied to a number of existing processes 
or plants and could therefore result in substantial 
economies. The approach to the problem may be empirical 
or fundamental or both simultaneously, since although it 
is desirable to fully understand the problem it is often 
essential to obtain the answer in the immediate future. 
Another more long-term application of chemical engineer- 
ing research may eventally enable direct scale-up from the 
semi-technical stage to be carried out with a reasonable 
degree of confidence. Data on the effect of scale-up may 
be gained from accumulated experience or from empirical 
investigations: when the problem is too complex for a more 
fundamental solution. It should. however, be realized that 
the pilot plant provides vital information on problems 
besides that of scale-up. and is not therefore likely to be 
eliminated unless early commercial production is given the 
greatest priority. 


Report Writing 
A considerable amount of time in process development 
which applies to all the activities above is occupied in 
report writing. Apart from their contemporary purpose 
in transmitting information between the various individuals 
and departments concerned with the project, the technical 
report provides a summarized and accessible record of all 
past work. This is especially important in projects where 
the development programme extends over a long period or 
[Concluded on page 
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Petroleum Chemicals for Agriculture 
Progress at Woodstock 


Woodstock Agricultural Research Centre, headquarters 
of all agricultural research carried on by the Royal Dutch 
Shell Group on this side of the Atlantic, has recently 
been considerably extended. These extensions, which have 
cost £150,000 exclusive of equipment, provide new labora- 
tory floor space of about 8500 square feet and were 
formally opened on 15 May by Sir William Slater, secretary 
of the Agricultural Research Council. 

Primarily, the purpose of this centre is to test chemical 
insecticides, weed-killers, and fungicides in relation to their 
elfect on food production. Thus, the functions of Wood- 
stock are threefold: to discover new agricultural chemicals: 
to develop and test new products; and to solve problems 
which arise in the use of these products. 

Total area of the laboratories and buildings on the 
research side is about 25,000 square feet, with about 4600 
square feet of glasshouses equipped to simulate climatic 
conditions of every variety. Upwards of 50 research 
workers are employed in the laboratories which, in the 
chemical side comprise synthesis, analysis, and formulation, 
while other laboratories are devoted to entomology, plant 
pathology. and plant physiology. 

In addition, there is a 250-acre farm, of which 20 acres 
are for hops, 60 for fruit, 100 for arable crops, with small 
plots of other products grown as required. 

As a considerable quantity of non-standard and experi- 
mental equipment is required in field and laboratories an 
extensive workshop is available for its manufacture. 

Basic work at Woodstock commences with the synthesis 
of new chemicals believed to have toxic properties, which 
are then subjected to biological tests. The newly syn- 
thesized chemicals are next chemically and physically 
analysed to confirm their structure and purity, and it is 
often necessary to devise methods by which they can be 
detected and their quantity estimated. 

The compounds are then subjected to screening tests— 
the insecticides in the entomological laboratory, the weed- 
killers in the plant physiology laboratory, and the fungi- 
cides in the plant pathology laboratory. 


A Shell photo 


In the greenhouse artificial sunlight is provided by mercury 
vapour lamps, and in the .laboratory extracts from olive 
oil are being prepared for micro-bioassay. 


One of the four glasshouses is used for the propagation 
of some 2000 test plants each week, the remainder being 
divided into compartments for tests under varying condi- 
tions of humidity and temperature. 

For the testing of: insecticides, locusts. mosquitoes, and 
flies are reared under conditions as near natural as possible. 

Having determined the suitability of a new chemical for 
a particular purpose, its formulation into a product suit- 
able for field use is the next step. This work is carried 
out in the formulation laboratory and. after field trials 
on the farm or elsewhere, the successful product goes 
forward for marketing. 

Woodstock works in close collaboration with the Denver, 
Colorado, and Modesto, California, laboratories of the 
Group, where similar work is carried on. 


The Role of the Chemical Engineer in Process Development— 
continued from page 190 
has been stopped and subsequently re-opened. In this case 
some or all of the original personnel may have been trans- 
ferred, and smooth continuity of effort and avoidance of 
repetition can only be achieved if the previous work has 
been properly reported. Although a survey, costing, or 
design etc. is completed in a draft form the information 
and conclusions are never really up-to-date or, indeed, do 
not exist until they appear in a published form. 

Three major reports which the chemical engineer may 
be responsible for compiling are: the process handbook, 
which provides a summary and bibliography of the 
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development work: the process design handbook which 
provides the engineering department with all the informa- 
tion required for the commercial plant design; and possibly 
the process operating manual, which enables the plant to 
be started up and maintained by personnel new to the 
process. 
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World Oil Industry in 1955 


A Statistical Review 


Recently, The British Petroleum Co Ltd. made available 
a “Statistical Review of The World Oil Industry 1955°.* 
giving details of reserves. producticn, consumption. supp! 
and demand, refining, and tankers. Each table is accom- 
panied by a graph showing trends over a period of years. 
The main features of the review are summarized below: 


Reserves 
There was a further upward major revision in published 
estimates of Middle East reserves. now accounting for two- 
thirds of the total. The gain in US. reserves was relatively 
small. being the second lowest since the second world war. 
The increase in total published proved reserves of 4345 
million tons for the world is made up of 5-131 million tons 


World “Published Proved” Oil Reserves as at End 1955 
and 1954. 


(Million Tons) 


Western Hemisphere Eustern Hemisphere 


End End | | End End 
1985 | 1984 | | 1958 | 1984 
US.A | | | Mippit East 
Crude Oil . | 3,980 | 3.925 | Bahrein ; 30 30 
Nat. Gas Liquids 630 | 610 Iran. | 3,600 | 2,000 
| Iraq 2,650 | 1.880 
Total 4.610 | 4,535 | Kuwait . | $400 | 4.050 
Qatar 198 200 
CARIBBEAN Neutral Zone | 70 60 
| Saudi Arabia 4.870 | 4.740 
Venezuela 1,685 | 1,835 Egypt . 20 | 18 
Colombia 80 | 80 | } 
Trinidad : | 40 | 40 | Total | 16.838 | 12.975 
Total . . | 1,805 | 1.685 | W. Europe. 190 | 145 
CANADA 370 | 320 | East INbiES . 340 
Mexico . | 260] 240] U.S.S.R. 1,330 | 
| E. Europe etc. 140 | 
ARGENTINA 60 60 | 
| 1.470 | 1,360 
PERL 30 30 | 
OTHERS 25 25 
OTHERS . : | 20 | 25 | 
| 
ToTAL | ToTAL 
W. HEMISPHERE 15S | 6,865 | E. HemispHere | 18.900 | 14.845 
| 


ToTAL ENp 
TotaL ENb 1954 
Source: U.S.A 
Canada 
Others 


26.088 

21.710 
American Petroleum Institute 
Canadian Petroleum Association 
Oil and Gas Journal. 


of new discoveries (including revisions in reserve estimates) 
less 786 million tons of production. Details by countries 
are set Out in the accompanying table. 


Production 

World production, which totalled 7863 million tons in 
1955, increased by 82 million tons or 11} per cent over the 
1954 level. This compared with an average of 5 per cent 


* Available on application to The British Petroleum Co Ltd, 
Britannic House, Finsbury Circus. London, E.C.2. 
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p-4. over the two previous years. The major increases 
were in the U.S.A. and Middle East (24 million tons each), 
the Caribbean (13 million tons). and the U.S.S.R. (10 
million tons). 


Consumption 

Oil demand in the world outside the Soviet sphere 
totalled 707 million tons of crude equivalent and was some 
1] per cent up on 1954, a rate which was twice that of the 
previous two years. 

This was mainly owing to the high rate of increase in 
the U.S.A. which was regaining the ground lost during the 
1954 trade recession. 

Western Europe. at 117 million tons, showed a particu- 
larly large increase (17 per cent) which reflected the 
continuing shortage of solid fuels. This factor was largel\ 
instrumental in causing a further disparity between the 
growth rates of gasolines and black oils. 


Supply and Demand 

U.S. imports expanded at a greater rate than total U.S. 
demand and were some 16 per cent higher than in 1954 and 
net imports now meet more than I1 per cent of domesuc 
demand. 

The Eastern Hemisphere is still a net importer from the 
West to the extent of 14 million tons 

Reflecting increased world demand international trade 
in oil was some 12 per cent greater than in 1954. Middle 
East exports in 1955 were nearly half the total world export 
trade. 


Refining 

The largest expansion occurred in the East of Suez area 
of the Eastern Hemisphere. During 1955 throughputs of 
Eastern Hemisphere refineries represented just under 90 
per cent of their rated annual capacity. 

Total world capacity of refineries was 829-5 million tons 
at the end of 1955. compared with 792-6 million tons a \ear 
before. 


Tanker Fleet 

The net increase in the tanker fleet was 2 million tons dw 
in 1955 compared with 3} million tons dw in the previous 
year. and in order to meet the growing demand for tanker 
tonnage there was a marked withdrawal of ships from 
lay-up. 

At the end of the year, the total tonnage of vessels of 
2000 tons dw and over was 41 million tons dw, made up of 
18-9 million tons dw motor driven, and 22-1 million tons 
dw steam driven. Ownership by flag is given as U.S.A.. 20 
per cent: British, 18 per cent: Norwegian, 15 per cent: 


Liberia, 10 per cent: Panamanian. 8 per cent: others, 71 per 
cent. 
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A Shell photo 


Petroleum Chemicals Service Department 
Shell’s New Egham Laboratories 


Covering a floor area of 23,000 square feet and costing 
£300,000 to build and equip, the new Egham. Technical 
Service Laboratories of Shell Chemical Company Ltd is 
the first service laboratory in the United Kingdom devoted 
to chemicals from petroleum. Its primary purpose is to 
provide a technical service to users of the Company's 
chemical products. F. A. C. Guépin, chairman of the 
company, speaking on the occasion of their formal open- 
ing on 3 May by Sir Lionel Heald, P.C., Q.C.. M.P., said 
that the growth of the chemical industry based on 
petroleum had reached the stage where the range of the 
products and the ramifications of their uses necessitated a 
laboratory primarily dedicated to demonstrating the 
techniques involved in their use. The laboratory would 
be working largely on problems emanating from industry 
in the U.K. and from overseas and would also provide a 
venue for overseas customers. 

Egham. he said, would also provide training facilities for 
home and overseas recruits to the company’s service and 
the greater part of one wing would be occupied by Sir 
Robert Robinson, who had recently joined the Board, and 
a team of research workers. 

The full scope of the Egham laboratories can best be 
illustrated by the following brief description of the various 


functions of the unit, all of which are fully equipped with 
standard and special equipment necessary for their work : — 
Detergents’ General, Chemicals Laboratory—Investigation 
and solution of technical problems on detergent and other 
chemicals outside the range of surface-coating and resins. 
Market Development|} Workshop—The preparation of 
sample lots and the processing of thermal resins. 

Surface Coatings Workshops—In etfect a miniature paint 
factory where problems can be investigated on a scale com- 
parable with industrial conditions. 

Storing and Spray Room—The application and curing of 
the paint prepared in the workshop. 

Surface-coating Laboratory—Investigation of problems 
related to surface coatings — paints, varnishes, and 
lacquers, most of the experiments being carried out in fume 
cupboards and hoods on two sides of the room. 

Resins Laboratory—Here problems which may arise in the 
use of “Epikote” resins in plastics application will be 
examined and solved. 

Constant Temperature Room—In_ this room, plastics, 
paints, etc., can be tested under controlled and reproducible 
conditions of temperature and humidity. 

Analytical Laboratory—A_ service laboratory for the 
specialized laboratories. 


Shell's Egham Technical Service Laboratories : the detergents laboratory (left), market development workshop ( 


Shell photos 
centre), and 


surface-coating workshop (right). 
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Sir Robert Robinson's Laboratorv—Fundamental research. 
which does not come within the aegis of the technical 
service laboratory. including his investigations on macro- 
molecular chemistry. Its equipment includes a_ Perkin- 
Elmer Universal spectrophotometer, which has a range 
from ultraviolet to infra-red including the visible spectrum. 
Ancillary Departments—There is a well-stocked library of 
text and reference books and scientific and industrial 
journals: a display room which illustrates by a series of 
panels the derivation, manufacture. and application of the 
chemicals manufactured by the Shell Group: and a con- 
ference room which can also be used for film shows. 


Laboratory Design 
The laboratories throughout are up-to-date in conception 
and full account has been given to flexibility in design and 


* 


* 


layout. Therefore. the first step was to establish the correct 
standard size and spacing of benches. which were to be 
movable and interchangeable between laboratories. Then, 
using a bench and its working space as a design unit. the 
length and width of each laboratory was determined as an 
exact multiple of the unit. Predetermined allowances Were 
made for partitions. plaster, etc.. with a permitted liberance 
of } inch. 


Normal laboratory services are arranged to permit any 
bench being turned through 90 or 180. removed 
altogether. or re-positioned within a multiple of its length. 
None of these operations nzed cause interruption to services 
within the same complex. Also, lateral partitioning can 
be removed or re-erected without affecting spacing or 
service Outlets, 


* 


Gas Turbine Testing 


Ruston’s Works 


New Plant at 


The medium-sized gas turbine has now become widely 
accepted as an industrial prime mover and. in view of the 
growing demand for such plant. Ruston and Hornsby Ltd 
have recently re-organized their shops and production 
facilitics to meet requirements and to allow for expansion. 
It is only six years since the Company built the prototype 
of their Mark TA machine. which incidentally is still in 
operation in the Lincoln works. 

An important feature of the recent development is the 
erection of a new turbine test building and the installation 
of a propane-air plant. 

With the increasing availability of natural gases through- 
out the world, the gas turbine becomes of greater import- 
ance, and it was desirable to be able to carry out continuous 
testing. using fuels simulating those available at site. Pre- 
viously this had been done by using bottled methane. but 
quantities were too small and too expensive. Eventually 
it was decided to use propane, this gas being transportable 
in the liquid state, easily stored in the same state in pressure 
vessels. and capable of being diluted with air and fed to a 
turbine under control. Propane has a calorific value of 
about 21.500 B.t.u/lb. and on ideal combustion vields 
only CO, and water vapour. 

The propane plant at Lincoln consists of two horizontal 
Storage vessels with a total capacity of 25 tons of liquid 
gas. From this plant a gas mixture, adjustable to between 
600 and 1200 B.t.u'cu ft by dilution with air, can be 
delivered to the required test bed in the turbine test house. 
Throughout the plant adequate safety devices are installed 
and the gas is odorized.for easy detection. 


Gas Turbine Test Building 

Although at present of moderate size—132 ft long. 52 ft 
wide. 38 ft 9 in to underside of roof—the Lincoln test 
building is one of the few installations in the world in which 
six turbines can be simultaneously tested on various fuels, 
and the only one of its kind in the U.K. 

Although largely designed around the standard TA 
turbine. two of the six beds can be used for larger units 
if required. Two of the beds are also available for heat 
exchanger sets. On these. most site conditions can be 
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reproduced on test, on2 being 17 ft above floor level and 
the other on movable cast iron blocks and girders adjust- 
able up to 10 ft from floor level. 

All services are below floor level. service trenches carry- 
ing oil fuel and liquid gas fuel lines, compressed air line, 


Inside the new test house at Lincoln showing five of the 
six turbines on test. 
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The mark 3 PR elbow combustion chamber developed for 

use on gas oil and residual fuel oils and high calorific value 

gases. It permits ready adjustment of amount of com- 
bustion air to suit different fuels. 


welding, power, and test cables. and river and town water 
pipes. A 25-ton overhead crane and three 10-cwt jib cranes 
are installed. 

Each turbine bed has its own filter unit for inlet air and 
twin exhaust ducts are connected via a breeches piece to an 
outside stack. 

During a recent visit to the works, members of the 
technical press were able to observe the test house in full 
operation. Two of the turbines under test were for delivery 
to oil companies, one being for the Anglo-Ecuadorian Oil- 
fields Ltd to be used to drive a 1000-kW alternator. 
This machine was being tested on a propane—air mixture 
of calorific value comparable to natural gas, as was also 
a similar turbine made for the Basrah Petroleum Co Ltd 
to be used for driving crude oil pumps. 

Starting and stopping under manual control was demon- 
strated on a dual fuel turbine operating on gas oil and 
destined for use in a cement works in Venezuela. It is 
also expected that the exhaust heat will later be used in the 
cement-making process. 


* 


* 


In another building the development of automatic start- 
ing devices was the subject of an interesting demonstration. 
The depression of a push button set in motion the normal 


Sequence of starting operations, and the quick response of 


the set to these conditions was remarkable. 

As mentioned previously, the original 3 CT gas turbine, 
which first ran in 1949, is still in regular operation supply- 
ing power to the works and carrying out development tests 


The assembly line in the gas turbine works of Ruston and 
Hornsby Ltd. 


on various fuels. During the visit it was seen operating 
on 950 sec boiler fuel containing an additive. 

The Company's research programme has included investi- 
gations into the use of such fuels as natural, sewage. blast 
furnace, and producer gases, gas oil and residual fuel oils, 
creosote pitch (CT F200) and carburetted water gas tar, and 
pulverized peat, particular attention being paid to com- 
bustion problems and troubles caused by ash. Work is also 
in hand on dual fuel turbines to burn. say. gas oil and 
natural gas simultaneously in varying proportions. 


* 


U.K. Petroleum Consumption and Refinery 


Production 
Record U.K. Oil Consumption in 1955 


In 1955, U.K. oil consumption increased by more than 
10 per cent over the 1954 level. According to figures pub- 
lished by the Petroleum Information Bureau on behalf of 
the U.K. Petroleum Industry Advisory Committee, inland 
consumption (excluding bunkers for ships engaged in the 
foreign trade) totalled 23,237,144 tons—an increase of 
2.192.901 tons on the previous year. 

Consumption of gas/diesel and fuel oils was 7,543,968 
tons, apart from quantities used in the refineries, and again 
constituted the largest single item. The steel and other 
industries are the largest consumers of these products but 
there has also been a notable growth in their use in other 
spheres. In the past five years, the demand for oil for 
central heating has more than doubled and last year 
totalled 847.710 tons. In the same period. the consumption 


of gas-diesel and fuel oil by agricultural power units has 
shown nearly a fivefold increase. and in 1955 amounted to 
268.911 tons. Use of these fuels for gas making (535,820 
tons in 1955) was slightly less than in 1954 but was still 
well above that for the previous vears. 

Motor spirit—still the second largest item of consump- 
tion—at 6,240,391 tons, was 5 per cent above the 1954 
figure. Premium grade sales amounted to 3.147.701 tons 
and were 10 per cent up, and for the first time exceeded 
the sales of standard grade motor spirit (3,092,690 tons), 
which showed a slight decline. Since the return of branded 
fuels, commercial users have taken less standard grade 
petrol every year, but the private motorist used slightly 
more standard grade petrol in 1955 than in 1954. However, 
premium grades of petrol now account for 66 per cent of 
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dealers’ sales, compared with 64 per cent in 1954 and 58 
per cent in 1953. 

Consumption of aviation fuels is, for the first time, shown 
aS a separate item in the tables. It amounted to 1.697.805 
tons—an increase of 209.657 tons above the 1954 figures. 

Owing to higher sales of burning oil—the consumption 
of which for the first time exceeded that of vaporizing oil 

kerosine (1.381.151 tons) 


TABLE | 


U.K. PerroLteumM Propucts CONSUMPTION 


1954 1955 
Tons Tons 
Aviation fuels 1.488.148 | 1,697,805 
Motor spirit (incl. motor benzole): 
Dealers: 
Premier grades 2,532,676 2,827,037 
Standard grades | | 
Commercial consumers: 
Premier grades 289,381 | 320.664 
Standard grades 1.648.829 | 1,637,812 
Industrial spirits 121.180 | 133,667 
White spirit . 147,967 | 149.074 
Kerosine: 
Burning oil 603.977 | 692,234 
Vaporizing oil 706.940 | 688,917 
Derv fuel : 1.413.207 | 1,600,677 
Gas, diesel, and fuel oils: 
Gas diesel oil 1.936.565 | 2,159,941 
Fuel oil 4.415.670 | 5,384,027 
Refinery consumption. 1.923.062 | 2.060.004 
Lubricating oils and greases. : 845.179 | 888.490 
Paraffin wax and scale 46,254 46,360 
Propane and butane . 58.768 62.871 
Bitumen 807.558 865,355 
Other products 607.360 567,331 
Total 21,044,243 | 23,239,144 


also showed an increase over 


TABLE II 


EsTIMATED END Use OF CERTAIN PETROLEUM PRODUCTS 


1954 | 1955 


Thousand tons 
Motor spirit: 


Cars and motor cycles 2,700 | 3,000 
Public Service Vehicles 140 130 
Goods Vehicles . 2.160 | 2,210 
Industrial use. 190 190 
Agricultural use : 260 250 
Services and other Government 335 | 335 
Petroleum industry own use 2% 27 
Miscellaneous 29 33 
Derv fuel: 
Public Service Vehicles : ; 850 850 
Goods Vehicles . 525 | 710 
Petroleum industry own use 23 22 
Miscellaneous. 15 19 
Burning oil: 
Farming . 37 25 
Industrial railways 57 52 
Services and other Government. | 55 57 
Domestic heating, lighting, and 
cooking 455 558 
Vaporizing oil: | 
Agricultural tractors ; 655 | 640 
Agricultural stationary engines 18 17 
Fishing. 14 12 
Industrial . 20 20 


1954. Whereas sales of kerosine increased by 15 per cent 
those of vaporizing oils declined by nearly 3 per cent 
These divergent trends are due to the increasing demand 
for domestic oil heaters and the preference for diesel 
engined tractors as against those utilizing vaporizing oil. 


The consumption of lubricating oil (888,490 tons) 
increased by 5 per cent; and bitumen (865,355 tons) 
by 7 per cent. There was also a marked rise in the 


consumption of derv fuel from 1.413.000 tons in 1954 
to 1,601,000 tons in 1955. Within this total, public vehicles 
used the same amount (850,000 tons) as in 1954 but goods 
vehicles consumed 710,000 tons—an increase of 185,000 
tons. 

Total refinery production in 1955 was 27,597,871 tons— 
nearly half a million tons down on 1954. This was due 
to the decline in motor and aviation spirit and fuel oil. All 
other products showed increases. 


TABLE III 
Enp Use oF Gas O1L, Dieset AND 
1954 1955 
Tons Tons 
Burning: 
Central heating . 610,690 847,710 
Bakeries 81,730 95,817 
Glass 191,053 240,278 
Ceramics 56,491 67,222 
Steel manufacture 1,344,646 1,568,699 
Industrial furnaces 549,577 623,696 
Agricultural driers 58,878 56,134 
Steam raising 1,228,805 1,587,158 
Power: 
Agricultural power units 183,348 268,911 
Marine craft | 624,323 700,963 
Rail traction 33,088 37,623 
Stationary oil engines 346,432 368,344 
Mobile diesel engines . 280,002 315,897 
Gas making and other manufactur ing 604,115 600,889 
Refineries own use (incl. ex own 
production) 1,923,062 2,060,004 
Petroleum industry’s own use . 159,057 164,627 
Toral DELIVERIES INTO CON- 
SUMPTION. 8,275,297 9,603,972 


TABLE IV 


U.K. PRODUCTION OF PETROLEUM PRODUCTS Ex IMPORTED 


AND INDIGENOUS CRUDE AND Process OILs (INCL. SHALE) 
1954 1955 
Tons Tons 
Motor and a aviation spirit 7,124,514 6, 874,706 
Industrial spirits 2,316 2,460 
White spirit . 106,229 134,614 
Burning oil 680,256 707,243 
Vaporizing oil 67,308 95,375 
Gas diesel oil 4,191,809 4,584,549 
Fuel oil 11,369,258 10,319,596 


Refinery fuel consumption (ex own 


production) 1,906,938 2,035,365 
Bitumen 809,154 851,073 
Paraffin wax, scale, and slack wax 16,855 18,041 
Lubricating oil 588,496 706,318 
Propane and butane ; 54,107 57,878 
Miscellancous products and loss 1,160,525 1,210,653 

Total 28,077,765 27,597,871 
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In recent weeks Esso Petroleum Company Ltd has 
announced its intention to extend its operations at Fawley 
to include the production of feedstocks from petroleum 
for the manufacture of synthetic rubber, plastics, and their 
products. 

The first scheme, for the production of synthetic rubber, 
is to be operated in co-operation with the International 
Synthetic Rubber Co Ltd. 

This company is to build a £5 million factory on a site 
adjacent to Fawley refinery and anticipates that by about 
1958 its production of synthetic rubber from butadiene 
supplied by Esso will be 50,000 tons p.a. This plant will 
be the first full-scale plant of its kind in the U.K. and its 
output will be equal to nearly three quarters of the antici- 
pated 1956 volume of imports of synthetic rubber from 
dollar sources. A saving of some $30 million p.a. is 
possible. 

At present the consumption of synthetic chemicals from 
petroleum in the U.K. is about 20 lb per capita p.a.. com- 
pared with about 200 Ib in the U.S.A. These consumptions 
are steadily increasing but it is understood that Esso 
intends, in the initial stages, to concentrate its efforts on 
the production of raw materials for the chemical and 
rubber industries. 

In order to produce a wide range of feedstocks for 
petroleum chemicals, including butadiene, Esso is to erect 
a £9 million plant at the refinery. Construction is expec- 
ted to take about 2 years. A petroleum fraction will be 
steam-cracked tc yield olefinic gases such as ethylene, 
propylene, butylene, and butadiene, these being the basic 
materials for a large number of plastics, textiles, detergents, 
and similar materials. 

In addition, it is possible to manufacture petroleum 
resins which can be utilized for such purposes as the sizing 
of paper. the manufacture of plastic floorings, and paints. 
Feedstocks for carbon black manufacture may also be 
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Plans have been made for the Fifth World Petroleum 
Congress to be held from 30 May to 6 June at the Coliseum, 
New York. It is anticipated that 5000 scientists and others 
from 30 nations will attend. 

The General Secretary of the Congress will be C. Eugene 
Davis of 15 West SIst Street, New York 19, N.Y. Mr 
Davis is a petroleum consultant and was formerly vice- 
president of Shell Oil Co. 

At the Fourth Congress in Rome last Summer, Eger V. 
Murphree, president of Esso Research and Engineering Co, 
Was re-elected chairman of the Permanent Council 

The general organizing committee will be as follows: 
F. S. Clulow (Shell Oil Co), H. W. Field (Atlantic Refining 
Co), Jerry McAfee (Gulf Oil Co), John C. Zimmer (Socony- 
Mobil Laboratories), E. B. McConnell (Standard Oil Co 


* 
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Esso to Enter Chemicals from Petroleum Field 


Expansion at Fawley 


T. C. G. Thorpe (right) and A. A. Appleton (left) 


produced, whilst the existing polymerization plant can yield 
olefins for use in the manufacture of higher alcohols. 

Already Esso is supplying the textile and chemical indus- 
tries with considerable quantities of elemental sulphur 
extracted from petroleum and, with its new Hydroformer 
now in operation, is in a position to manufacture aromatic 
hydrocarbons. 

A Chemical Department has been set up to deal with 
the marketing of these products to the U.K. chemical 
industry. Manager of the new department is T. C. G. 
Thorpe, formerly manager of the Wholesale Department, 
and A. A. Appleton has been appointed assistant manager. 
Dr E. J. Boorman, formerly assistant manager and chief 
chemist, Technical Sales Department. has succeeded Mr 
Thorpe as manager of the Wholesale Department. 


Fifth World Petroleum Congress 


(Ohio)). H. B. Nichols (California-Texas Oil Co), J. K. 
Roberts (Standard Oil Co (Indiana)), W. C. Kinsolving (Sun 
Pipeline Co), and E. V. Murphree (Chairman). 

Nations with delegates on the Permanent Council are the 
U.S.A., the U.K., France, Austria, Belgium, Canada, Ger- 
many, Mexico, The Netherlands, Venezuela, and Italy. 

In a recent interview Mr Davis stated that the entire 
Coliseum, covering more than 200.000 sq ft, will be used 
exclusively for the Congress. Several floors of the build- 
ing will be devoted to an International Exhibition, which 
will commemorate the 100th anniversary of the first oil 
well drilling, by Col Edwin L. Drake, at Titusville, Pa. 
The exhibition will present the latest developments in 
modern equipment and technology used in producing, 
refining, and transporting petroleum and its products, he 
said. 
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Books and Films 


Baird and Tatlock Film 
Baird and Tatlock’s film on their ** Analmatic’’ automatic 
laboratories has been made available for loan to interested 
societies and organizations. 
Applications for the film should be made to the Public 
Relations Officer, Baird & Tatlock (London) Ltd, 14-17 
St Cross Street, London, E.C.1. 


BP Film Show 
Some 14.000 stockholders and their friends. Company 
guests. and staff saw three of The British Petroleum Com- 
pany’s latest documentary films on 25 April. 
The programme consisted of We Found a Valley 
ing with the construction of 


deal- 
Aden refinery, Speed the 


A still from 
Speed the Plough 


A BP photo 


Plough, a cartoon on the development of mechanical 
farming, and The New Explorers, showing the Company's 
world-wide search for oil. 


Roads for Britain 

One of Britain’s greatest needs to-day is for roads which 
to the traveller are flexible, anti-skid, easy riding. and 
tough. Some such roads do exist in Britain and in some 
cases have been in constant use for upwards of 20 years 
without any treatment being necessary. In Shell-Mex and 
BP’s latest film “Black Top”, the technician and layman 
alike are told how this type of road surfacing can be 
achieved. “Black top” is a bitumen produced from the 
oil refineries which helps to turn the stone from British 
quarries and the slag from blast furnaces into the ideal 
road surfacing material. Although the film is based upon 
three British Standard Specifications for bitumen surfaces 
and is thus technical in part, it leads up to its subject by 
some well planned shots of the beauty of Britain as seen 
from a vehicle travelling over a perfect road. It concludes 
with examples showing that Britain has the stone, the 
machinery for its treatment, the slag, and the refineries for 
producing bitumen. 

“Black Top”, which runs for 25 minutes, has been pro- 
duced with the co-operation of various bodies and will be 
available for distribution on loan early in 1957. 


‘‘Pumps without Tears’’ 
Animation and “live shooting” are combined in a film 
illustrating the Flexibox mechanical seal for oil refineries 
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and petroleum chemical plants. 


The principle of the seal 
is illustrated and also the way in which the seal is fitted 
to a typical pump. 

This 16-mm film is available for free showing to private 
audiences from Flexibox Ltd, Nash Road, Trafford Park, 


Manchester 17. or in London from The D. Brook-Hart 
Company, 48 Dover Street, London. W.1. 


Tanker Handbook 

The fact that the second edition of Captain C. Baptist’s 
“Tanker Handbook for Deck Officers” has been called for 
within two years of the appearance of the first edition is 
an indication of the value and demand for such a book. 
The new edition is practically twice the size (124 pages 
compared with 69) of its predecessor, and five new chap- 
ters have been added as well as the previous chapters being 
considerably extended. Information of value to the deck 
officer is now given on cargo systems, on heating, cooling 
and ventilation systems, on tanker cleaning, on special 
cargoes. and on the operation of tankers in ballast. Many 
new diagrams on tanker layout have been added, and no 
deck officer on a tanker should be without this book. Price 
is 18s 6d (post free, 19s 3d) and the publishers are Brown, 
Son & Ferguson, Ltd, 52-58 Darnley Street, Glasgow, S.1. 


Geophysics as a Career 

The introduction states “This booklet seeks to explain 
what geophysics is and particularly what geophysical 
methods are, and why they are so useful. It aims also to 
give a brief account of the techniques in order to show 
what such work involves, and what demands are made of 
the people who do it.” 

In the space available the authors have done much to 
achieve these aims. They have defined the term “Geo- 
physics”, and have given accounts of the development of 
geophysical prospecting and exploration methods. 

The text is accompanied by some interesting technical 
diagrams and _ illustrations of geophysicists at work 
abroad. The latter should give the prospective geophysi- 
cist a good idea of the kind of work he may be expected 
to undertake. 

Copies of the booklet are obtainable from The Shell 
Petroleum Co Ltd, St Helen’s Court, London, E.C.3. 


Guides Boursiers du Petrole 

A new edition has been published of the “Guides 
Boursiers du Pétrole”’, one volume being devoted to 
petroleum companies registered in Paris and a second to 
the major non-French oil companies. 

Details are given of each company’s capital, accounts, 
and activities, together with an assessment of the prospects 
for the stock exchange investor. 

Copies of the two volumes can be obtained from Editions 
Lesourd, 252 Rue du Faubourg Saint-Honoré, Paris. Price 
for the two volumes is 1800 francs, plus postage 50 francs; 
price per volume 1200 francs (France), 1000 francs 
(Etranger). 
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The Queen’s Birthday Honours 


Congratulations to H. S. Gibson, C.B.E., a past-president 
of the IP and managing director of the Iraq Petroleum 
Company Ltd and Asso- 
ciated Companies since 
1950, on the Knighthood 
which Her Majesty The 
Queen has conferred 
upon him on the occa- 
sion of the celebration 
of her birthday. After 
serving in the first world 
war in France and in the 
Near East, he took his 
degree in Mechanical 
Science at Cambridge, 
afterwards joining the 
(then) Anglo-Persian Oil 
Company, becoming 
general fields manager in 
1945. He is well known 
for his pioneer work on the production of oil from limestone 
reservoirs. 

Congratulations also to F. P. Bowden, IP Redwood 
Medallist in 1953 and reader in physical chemistry in the 


University of Cambridge, who has been appointed an 
Ordinary Commander of the Civil Division of the Most 
Excellent Order of the British Empire. 

Other awards to persons in the petroleum and _ allied 
industries are: 


K.B.E. 
Sir Edwin S. Herbert, chairman Ultramar Co Ltd. 


O.B.E. 
A. H. Taylor, M.B.E., principal scientific officer, Fuel 
Research Station, DSIR. 


M.B.E. 

W.G. T. Russell, manager, Motor Transport Department, 
National Benzole Co Ltd. 

Captain C. O. Tucker, superintendent marine operations, 
Kuwait Oil Co Ltd. 


B.E.M. 

W. E. Downes, traffic supervision, Shell-Mex and B.P. Ltd, 
Fulham. 

A. de Burgh Parkman, chief steward, M.V. British Soldier, 
British Tanker Co Ltd. 

D. H. Smith, foreman, **Shell’” Refining and Marketing 
Co Ltd, Stanlow. 


Personal Notes 


N. R. Griffiths has been appointed manager of Motor 
Fuel Department—Dealer Trade, at the Head Office of 
Fina Petroleum Products Ltd. T. A. Grierson continues 
as assistant manager of this Department. 

Mr. Griffiths was previously assistant regional manager 
of Fina’s North East Region. 


H. de G. Warter has been appointed public relation® 
officer to the Regent Oil Co Ltd, a new appointment in the 
Company. Mrs V. G. Elelman, previously assistant to the 
press officer, has been appointed assistant to the public 
relations officer and Editor of the Regent Journal. 


D. T. McHutchinson has retired from the Mobil Oil Com- 
pany after completing 30 years” service with the Company. 
Since 1938 he has been senior engineer of the Scottish 
Division. 

Mr McHutchinson served an apprenticeship with Thomas 
Lamont & Co of Paisley, after which he worked in the 
drawing office of G. & J. Weir Ltd. From there he moved 
to Mirrlees Watson & Co Ltd and subsequently joined Mobil 
Oil Company in Glasgow in 1926 as an engineer. He was 
appointed senior engineer in 1938, a position which he has 
held ever since. He is succeeded by W. H. Calderwood, 
formerly engineer Northern Industrial Division. 


We regret to announce the death on 25 May of T. H. 
Hewlett, J.P.. for many years chairman of The Anchor 
Chemical Co Ltd, of Clayton, Manchester. 
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E. A. Hunting has retired, at the age of 65 years, from the 
position of Installation Manager at Thames Haven after 
completing 53 years of service with London and Thames 
Haven Oil Wharves, Ltd. He is succeeded by H. L. Fountain 
who joined the Company recently. Mr Fountain has had 
extensive experience in the oil industry and held responsible 
positions in the ‘*Shell’” organization until his recent 
retirement from the Company at the age of 53 years. 


E. A. Hunting H. L. Fountain 


We regret that we were misinformed regarding the award 
to Jonkheer Quarles van Ufford of the honorary C.B.E., as 
reported Gn page 160 of the June issue. The recipient’s 
initials were wrongly given and he was not connected with 
the BPM or with the World Petroleum Congress in 1951. 


SHELL’S SOUTH BANK BUILDING 


A Shell photo 


An aerial view of the South Bank development scheme. 
Inset shows a model of the new Shell buildings. 


New offices for the London statf. at present numbering 
5500 persons. of the Royal Dutch Snell Group of oil com- 
panies have been designed by Sir Howard Robertson. 


Petroleum in Parliament 


Nuclear Vessels 
In a written reply on 9 May the Civil Lord of the 
Admiralty said that good progress was being made with the 
initial investigations and design studies of a nuclear vessel, 
but ships powered in that way were not to be expected for 
some years. 


Oil Pollution 
On May 9 the Minister of Transport and Civil Aviation 
said that there had been a general improvement in the oil 
pollution situation during the past few months, and he 
would soon bring into operation the Oil in Navigable 
Waters Act, 1955, which provides for additional measures 
for the protection of British coasts. 


Public Service Vehicles—Fuel Oil Duties 
In a written reply on 15 May the Economic Secretary to 
the Treasury said that the estimated cost in a full year of 
a rebate of the full duties on hydrocarbon oil supplied for 
use for vehicles driven by diesel fuel and licensed as public 
service vehicles would amount to approximately £30 
million. 


Refining Industry 
On May 1I4, the Parliamentary Secretary to the Ministry 
of Fuel and Power said that between 1948 and 1955 the 
number of employees in the oil refining industry had more 
than doubled—the figures being as follows: —1ly48, 8049; 
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A.R.A., a past president of the Royal Institute of British 
Architects. 


The offices, which will be faced throughout in Portiand 
stone, will comprise two blocks on either side of Charing 
Cross Railway Viaduct, one upstream and the other down. 
stream. 


The upstream block is to be built on three sides of 4 
Square with the open side facing the Thames. Consisting 
of eleven storeys and rising to a height of over 150 ft. it 
will be dominated by a twenty-six storey tower, over 330 ft 
high. 

The downstream block will comprise an L-shaped, 
eleven-storey building abutting another of only three 
storeys, fronting on to Belvedere Road. 


Included in the office complex are the provision of a 
spacious Open square facing the site of the National 
Theatre, to be treated as a public space, with planting, 
shelters, etc.: and a specially designed form of night-time 
illumination. 

Commencement of the main constructional programme 
on the old Festival of Britain site must await the depar- 
ture of the National Film Theatre at mid-Summer 1957 
and British European Airways in September 1957, and the 
demolition of their existing temporary buildings. 

A | 1l6th-inch model of the offices is on view at the 
Summer Exhibition of the Royal Academy. 


1949, 9036: 1950, 10,094; 1951, 12.623: 1952, 13.708; 1953, 
15.367: 1954. 16.881; 1955 (provisional), 17,304. 

In the same period output of refined products increased 
sixfold. from 4.426.000 tons to 27.922.000 tons. 


Public Service and Goods Vehicles 
In a written reply on 15 May, the Minister of Transport 
and Civil Aviation said that the number of vehicles with 
excise licences current in the quarter ended 30 September 
1955 was as follows : — 


Goods Public Service 
Vehicles Vehicles 
Diesel fuel 109,339 60,278 
Petrol 978.812 14,428 
Other fuels 20.342 - 
TOTAL 1.108.493 74.706 


Fuel-saving Plant Investment Allowance 
In a written reply on 16 May the Chancellor of the 
Exchequer said that when the Finance Bill becomes law 
the following oil firing equipment, as well as other fuel- 
saving plant. should qualify for investment allowance : — 

(a) Fully automatic, semi-automatic, and hand- 
controlled oil burners of the following typzs: pressure 
jet: high pressure, low pressure, and medium pressure 
air burners; steam atomizing burners, rotary cup, and 
vaporizing burners: 

(b) oil storage tanks, service tanks, and tank 
gauges, s2rvice piping, tracer lines, oil cut-off valves, 
oil filters and oil pumps, installed as a necessary part 
of an oil burning installation. 
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Notes of the Month 


Central Laboratories 
[he development and technical services at present carried 
out by the Mobil Oil Co at Wandsworth will be transferred 
to new central laboratories, adjacent to the Company's 
Corvton Refinery, which are due for completion in the 
spring of 1957. 


World's Deepest Producer 
Oil is flowing in commercial quantities from the 
Richardson and Bass Well, 45 miles south of New Orleans. 
The well, claimed to be the deepest producer in the world, 
is bottomed at 22,570 ft and began flowing at nearly 
21.500 ft. The barge-mounted rig employed National 
steam-powered draw-works. 


Zanzibar Test Well 
The first test well, on Maifa Island, off the coast of 
Tanganyika, was completed this year at a depth of 11.051 
ft and vielded valuable geological information. 
On 21 May. His Highness the Sultan of Zanzibar visited 
a further test weli which was started recently by the BP- 
Shell Petroleum Development Co of Tanganyika. 


Port Facilities for South Atlantic Trade 
Three new bunkering points on the Queen Elizabeth II 
Quay, Freetown, W. Africa, will shortly be available for 
international shipping. This latest Shell project, construc- 
ted at a cost of £300,000, should ensure the provision of 
a rapid service to vessels for the supply of fuel oil and 
diesel fuel. 


Newman, Hender & Co Ltd 

A party of oil company representatives was flown from 
the Continent recently to visit the works of Newman, 
Hender & Co Ltd. At the Company's Trowbridge works 
they toured the machine and fitting shops where steel 
valves and fittings for the oil industry are made. Next day 
they saw the Company's foundry and machine shop at the 
Woodchester works and visited the assembly and test 
departments. 


Inflatable Hut 

Details are now available of a new type of portable hut 
manufactured by Elliot Equipment Ltd of Llwynpia, 
Rhondda, South Wales. The main structure of the hut 
consists of an inflatable low pressure framework with a 
rubberized fabric covering. The floor is also of rubberized 
fabric and there are openable windows of clear plastic. 

The hut. with accommodation for 30 people, weighs 
100 Ib and, the manufacturers claim, can be erected by one 
man in under three minutes. 


Gyratory Sieving 

The Russell sieving and straining machines shown at the 
recent Factory Equipment Exhibition in London are of 
interest to the oil industry. The Russell laboratory unit 
can be applied in geological surveys in the search for 
new wells and Russell separators are used in straining drill- 
ing muds for re-use. 

The Russell unit is fitted with a special cover making it 
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suitable for continuous wet sieving. an advantage when 
obtaining material for analysis from sediments containing 
petroleum. 


Folding Caravans for Geologists 

Four folding camp trailers, the first of their kind manu- 
factured in the U.K., were shipped recently to Turkey for 
use by geologists and geophysicists engaged on oil survey 
and exploration activities. 

Costing approximately £600 each, they were designed in 
conjunction with Shell engineers and manufactured in six 
weeks by the United British Caravan Co Ltd. 

When closed for transit purposes, the trailers form box- 
like structures 15 ft 6 in by 6 ft 6 in by 5 ft 10} in which, 


The United British 
Caravan folding 
camp trailer 


weighing 17 cwt, are towed easily by Land Rovers. Simple 
unfolding and erecting processes transform them into large 
offices or living quarters—15 ft 6 in by 10 ft 7 in-by 6 ft 3 in. 
Dunlopillo seating is provided which can be used as sleep- 
ing accommodation for four, and if necessary, six persons. 


De-aeration of Boiler Feed Water 

The “Spyros Niarchos”, the Vickers-Armstrong-built 
47.750-ton tanker, is fitted with a Weir regenerative 
de-aerating condenser and closed feed system, and an 
“Optimum de-aerator”, to ensure full de-aeration of the 
boiler feed water, thereby eliminating all corrosive gases 
under all conditions of sea and harbour service. The feed 
system is entirely automatic at all powers, and closed feed 
control valves maintain the water in the system at a stable 
working level. 


Esso’s Annual Review 

In his introductory statement to the Company's 
employees. announcing the results of last year’s trading. 
Sir Leonard Sinclair, chairman and managing director of 
the Esso Petroleum Co, said there has been no time in the 
history of the oil industry in the U.K. when the outlook 
for the future has been more encouraging than it is to-day. 

“But.” adds Sir Leonard, “if we now look only ten years 
ahead, one single fact will illustrate the magnitude of the 
Company's expansion programme: to achieve the position 
we have set ourselves, the capital employed in the business, 
to-day standing at £77 million, may well require to have 
been doubled. 

“Since the largest possible proportion of that extra 
capital must be provided from our earnings, the simple 
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economic necessity to sell more at less cost needs no further 
emphasis.” 

Among the highlights of the Company's operations 
during the past year was refinery throughput which, at 
7.500.000 tons. reached a new record level, representing 
5.350.000 gallons of products a day. 

Capital expenditure on new tanker construction, expan- 
sion at the refinery, and marketing plant and equipment 
amounted to £10 million. Exports of refined products 
totalled £15 million, and £3 million worth of other goods 
were also exported. 

Shipping in continuous us2 increased by 78.000 tons dw 
over 1954 to 1.172.000 tons. 

The Annual Review contains numerous illustrations and 
charts, some of which compare the Company's situation 
at the end of 1955 with what it was 25 years ago. One 
chart, for example. shows that during this period a sixfold 
increase in volume of sales has been achieved by less than 
twice the number of employees. 


Mechanical Handling Exhibition 
The Mechanical Handling Exhibition and Convention 
held at Earls Court from 9 to 19 May was the largest of its 
kind in the world. 


The importance of the fast-growing 


Convevancer diesel 
petrol truck fitted 
with harrel forks. 


mechanical handling industry may be judged from the fact 
that it exports £100 million worth of goods annually. 

Speakers from most parts of the world discussed the 
latest labour-aiding equipment, and its application to their 
own industries. There was also a full programme of 
industrial films. 

The exhibits included cranes ranging from “giants”, 
which reached to the roof of the building, to small-scale 
working models. There were also innumerable types of 
truck—especially fork-lift trucks fitted with platforms 
jibs, barrel-slings. prongs. rotating and stationary clamps, 
and other attachments. 

In plant for the extractive industries the emphasis was 
on automatic control and safety devices, and more effective 
separation and collection of fumes and dusts. 

Conveyors of all types were prominently displayed. and 
these appear to find an ever-increasing number of new 
uses. 


New Solartron Laboratories 

A wide range of electronic equipment, some of it offering 
invaluable assistance in oil industry processes, was on dis- 
play at the official opening in May of the research and 
development laboratories of The Solartron 
Group at Goodwyns Place. Dorking 

Among items of particular interest to the petroleum 
industry were Servo-test equipment for automatic control 


Electronic 
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and a non-destructive test set which, applied to viscometr 
enables the Stokes Test to be used with opaque fluids such 
as oils and chemical liquors. 

Goodwyns Place, a converted Edwardian mansion in 
country surroundings, was officially opened by Sir Walter 
Puckey. 


Refinery Developments 

Regent Oil Co Ltd have plans under consideration tor 
the construction of an oil refinery in the U.K., and hopes 
that building will commence before the end of 1956. The 
Company is owned on a 50-50 basis by California Texas 
Corpn and The Trinidad Oil Co Ltd. 

The Trinidad Oil Co Ltd is proceeding at the present 
time with additions to its Pointe-a-Pierre refinery. These 
comprise the installation of catalytic reforming and 
associated plant. 

Regent Refinery (Canada) Ltd. a subsidiary of The 
Trinidad Oil Co Ltd. is modernizing and extending its 
refinery at Port Credit. This development includes the 
erection of a catalytic cracking plant. In addition, arrange- 
ments are being made by this Canadian Company to con- 
nect the Port Credit Refinery with the proposed inter- 
provincial pipeline extension from Sarnia. 


Expansion at Klinger Works 

A new wing was inaugurated by Mr Reginald Maudling, 
Minister of Supply. and Miss Pat Hornsby-Smith, Parlia- 
mentary Secretary to the Minister of Health and MP for 
Chislehurst, at a reception given to 250 guests of the Com- 
pany on 8 May. This new wing will enable Klingers to 
further step up their productivity which has_ nearly 
quadrupled since the end of the war. 


Cut Joints 

One of the main contributory factors to their expansion 
has been the fast-growing manufacture of diesel engines. 
These require the cut joints and gaskets, and the whole 
ground floor of the new wing is being devoted to the new 
machine shop where all the cutting tools are made. The 
basement becomes the store and assembly shop for level 
gauges while the upper floor houses all the production 
olfices—these include drawing office. laboratory, works 


Section of the machine shop in the new building 
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management offices—leaving all the former offices for sales 
activities, 

Klinger jointings are also used extensively in marine and 
industrial steam engines, locomotives, aircraft engines, oil 
refineries, power stations, chemical works, refrigerators, and 


atomic energy plants. The motor industry uses Klinger 
gaskets which are designed specifically to withstand very 
high pressures and temperatures. The motor cycle industry, 
too. uses asbestos for clutch inserts and brake linings. 
particularly for high-speed competition models. 


Level Gauges 

In 1886, Richard Klinger, a young Austrian engineer, 
invented the reflex water level gauge for boilers to replace 
the glass tubes then in use which were unreliable in stand- 
ing up to increasing boiler pressures. But his gauge required 
a pressure-tight joint between the reflex glass and the body 
of the gauge, and nothing then in existence was satisfactory. 
After much experimenting, he conceived the idea of bond- 
ing asbestos fibres together with rubber. This he called 
Klingerit. It made his fame and fortune. So the makers 
of marine and locomotive boilers, oil refineries, and power 
stations buy not only level gauges from Klinger’s but also 
their jointing. (An agent in the Middle East reported 
recently that Klingerit is also in great demand by Moslems 
who scrounge it from a nearby oil refinery for use as prayer 
mats!) 

Kent Oil Refinery 

Construction work has begun on a major expansion 
scheme which will enable BP’s Kent Oil Refinery to process 
an extra 2,500,000 tons of crude oil p.a. The cost of the 
expansion, which includes a 130,000 tons p.a. aviation 
gasoline plant, is estimated at £26 million. 

The existing plant, which at present processes 4,500,000 
tons of crude oil p.a., will be augmented by one distillation 
unit: One catalytic reformer; one thermal reformer; two 
hydrofiners: one stabilizer; two solutizers, two copper 
chloride units; one alkylation unit; and a considerable num- 
ber of additional storage tanks. Two new jetties will be 
added to the seven at present serving the refinery along the 
Medway. 

About 500,000 cubic yards of sand are to be pumped 
ashore from the Medway to use as filling for low-lying 
areas, On Which some of the new plant will be built. Also, 
8000 piles, 18-60 ft. long, are likely to be needed to support 
units and storage tanks. 

At the peak of the construction period early in 1958 
approximately 5000 men are likely to be employed. 


Search for Oil in Pakistan 

An agreement was signed in Karachi on 26 May between 
the Government of Pakistan and Shell (The Shell Company 
of Pakistan Ltd) under which an operating company, the 
Pakistan Shell Oil Co Ltd, will be formed to carry out an 
extensive search for oil over an area of some 10.000 sq 
miles in West Pakistan and an area of similar size in East 
Pakistan, mainly off-shore in the Bay of Bengal. 

M. S. Lush has been appointed as Shell's chief represen- 
tative for the project, and C. MacKay, who has already 
carried out preliminary investigation over the areas to be 
prospected, will be technical manager. 

It is expected that staff and equipment will start moving 
into Pakistan this month so that exploration can start as 
soon as conditions become favourable in the autumn. The 
exploration is planned to lead up to the drilling of the first 
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deep test well, possibly towards the end of 1957. 

In the event of oil being produced in commercial 
quantities, profits will be shared equally with the Govesn- 
ment of Pakistan. 


Diminishing Shale Oil Industry 

Following a decision by H.M. Government that further 
protection to the industry by means of an increase in the 
existing duty preference on motor spirit and diesel oil would 
not be justified, Scottish Oils Ltd has decided to take steps 
to further restrict the production of shale oil. 

About five months ago, it was decided to close down 
Roman Camp Works and its supplying mines. This has 
already been given effect to, and steps will now be taken 
in the near future to shut down Addiewell Works, Bath- 
gate Acid Works, and Burngrange Pit. 

The number of employees at present engaged in these 
activities is some 500. Unfortunately. it will not be pos- 
sible, as in the case of Roman Camp, to find work for all 
these men, either at Grangemouth or in other parts of the 
shale oil industry. 


Esso’s New Source of High-quality Gasoline 

Up to the present time, the main source of high-quality 
gasoline at the Esso Refinery, Fawley, has been the fluid 
catalytic cracking unit which processes heavy gas oil but 
a new £4 million hvdroformer is now on stream. 

The feed to the hydroformer is raw gasoline obtained 
in the distillation of crude oil—the feed rate being from 
350,000 to 525,000 g.p.d. The process resembles the fluid 
catalytic cracking process in that the catalyst is fluidized 
and the main components are a reactor, a regenerator, and 
a tower in which the final products are separated. 

The raw gasoline is heated and enters the reactor where 
it meets the heated catalyst in the presence of hydrogen gas, 
at a pressure of approximately 200 p.s.i. The reaction takes 
place at approximately 900° F and the hydrogen and 
vapours pass into the tower. Here, the hydrogen is separa- 
ted and some of it is fed back into the reactor: the reformed 
vapours are separated into gas and high-quality gasoline. 
The spent catalyst is automatically regenerated for further 
and continuous use. 

The throughput of the refinery’s cat cracker has been 
adjusted so that certain diesel-tvpe fuels have been released 
in order to meet a growing market demand for these 
products. 
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Chemical Research Fund 
The Research Fund of The Chemical Society provides 
grants for the assistance of research in all branches of 


chemistry. The income derived from a donation by the 
Worshipful Company of Goldsmiths, from the Perkin 
Memorial Fund. and from other sources, amounts to 
approximately 2700 p.a. 

Forms of application together with the regulations 
governing the award of grants may be obtained from the 
General Secretary. The Chemical Society. 
House. Piccadilly. London. W.1. 

Applications should be submitted before 15 November. 
1956—those from Fellows will receive prior consideration. 


Burlington 


Plant and Process Dynamic Characteristics 

A conference on “Plant and Process Dynamic 
Characteristics’ was held at the University Engineering 
Laboratory. Cambridge. on 4-6 April 1956. Organized by 
the control section of the Society of Instrument Technology, 
the purpose of the conference was to bring together not 
only the various groups working on this subject. but also 
those who benefit from the results. 

Several of the papers are of especial interest to members 
of the petroleum industry. For example. W. L. Wilkin- 
son and Dr W. D. Armstrong (Cambridge University) 
described the transient response of a distillation column, 
Operating at total reflux. to a stop change in the composi- 
tion of the vapour entering the column from the reboiler. 
Dr H. Voetter (Royal Dutch Shell Laboratory) dealt with 
the transient and frequency response to disturbance in the 
feed composition. Promising results have been obtained 
by assuming equilibrium is attained at each plate in the 
column. and Dr Voetter was able to define a “figure of 
merit” for the performance of a binary-mixture distillation 
column under fairly general conditions. 

Some preliminary experimental work on the distribution 
of temperature. and its effect on control performance, in 
an operational distillation column of the bubble-cap plate 
type was reported by Dr K. Hengst (BASF. Ludwigshafen). 

Messrs N. Ream (N.P.L.). R. H. Tizard (N.P.L.), and 
D. S. Townend (BP Ltd) described the application of an 
electronic analogue computer to the study of a level control 
system operating on a refinery distillation column. 

Techniques for measuring dynamic response units of 
plant which are employed in the Roval Dutch Shell 
Laboratory were presented in a paper by J. Endtz. Dr 
J. M. L. Janssen, and J. C. Vermeulea. The test equip- 
ment included a sinewave generator. with twelve-channel 
recording: this was also described and examples were given 
of frequency-analysing a refinery furnace and a pilot 
distillation column. 

Messrs Butterworths Ltd are undertaking publication of 
the papers. together with discussion contributed in writing 
by conference members. 


Another Natural Gas Pipeline in Pakistan 

A 212-mile natural gas pipeline is to be constructed in 
Pakistan to link the Sui Gas Field in Baluchistan with 
Multan in the Punjab. 

The work is to be carried out by Pakistan Constructors, 
the joint venture of D. & C. and William Press Ltd. of 
London and Morrison-Knudsen International Corporation 
Inc of San Francisco. The contract is valued at some £2 
million. 

The pipeline route has been determined and includes two 
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major river crossings and also a number of canal and road 
crossings. Fifty per cent of the pipe is being supplied by 
Stewarts and Lloyds and fifty per cent by Dalmine of Italy 


Nine New Tankers 

As part of a programme which includes 41 tankers at 4 
cost exceeding £80 million. British Tanker Co has recent 
placed orders with British firms for nine tankers at an 
estimated cost of £12 million. 

Each tanker will be of 14.000 tons dw and delivery will 
be in 1958 or 1959. The principal dimensions will be 
495 ft in length between perpendiculars, 69 ft moulded 
breadth, and 37 ft moulded depth. The engines will pro- 
vide approximately 7000 b.h.p. in service, and average 
loaded speed in all weathers should be approximately 14! 
knots. The tankers have been designed to meet certain 
port restrictions, e.g. those which limit vessels to 27 ft 6 in 
draft, but the maximum assigned draft will be greater than 
this and will apply on voyages unlimited by port restrictions 
on which vovages they will. of course, load a greater dead- 
weight. 

Non-destructive Flaw Detection 

Frequently the non-destructive examination of compon- 
ents or assembled parts has to be carried out in the absence 
of an electric supply or a suitably shaded area, thus 
obviating the use of electro-magnetic and fluorescent test- 
ing materials. For such cases the dye penetrant method 
has been devised. 

This method involves the use of two liquids which are 
sprayed on to the component from pressurized cans. The 
process is described in an illustrated leaflet obtainable from 
Manchester Oil Refinery (Sales) Ltd, 48 Dover Street. 
London, W.1. 


* * * 


OBITUARY 
Charles William Knighton 

It is with regret that we record the death, on 6 June at 
the age of 73. of C. W. Knighton. He will best be remem- 
bered for his work as manager of the Special Vessels 
Division of the Sales Department of Babcock Wilcox Ltd. 
a post from which he retired in 1950 after many years 
service. He had been on the sales staff of the Company 
since 1919. He had been a Member of the IP since 1935. 
had served for six vears on the Executive Committee of 
the CBMPE, and had been a member of the Committee of 
the OIC. 

During his career he made a large number of friends who 
will recall with appreciation his unfailing courtesy and 
pleasant manner. 


* * 
MIDDLE EAST PRODUCTION 
April Jan. to Apr. 
Tons 

Iraq Petroleum Co Ltd 1,874,916 7,798,157 
Basrah Petroleum Co Ltd 692,927 2,772,145 
Mosul Petroleum Co Ltd 100,234 412,400 
Qatar Petroleum Co Ltd 494,414 1,958,929 

Iraanse Aardolie Exploratie en 
Productie Mij 2,274,000 7,596,000 


* The refinery throughput at Abadan of the Iraanse Aardolie 
Raffinage Mij for April was 904.000 tons, the total for January- 
April being 3.125.000 tons. 
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OEEC Report on Europe’s Energy 


The OEEC Energy Commission under the Chairmanship 
of Sir Harold Hartley, President of the World Power Con- 
ference, has recently issued a Report* on Europe's energy 


needs. The eight-man Commission was composed of 
experts in the various fields of energy. It was set up to 
gather together information concerning the energy require- 
ments and resources of the 17 OEEC member countries 
and to consider related economic and financial problems. 

After months of considerable activity, including con- 
sideration of the many facets of the OEEC energy picture 
and consultations with interested parties, both Govern- 
mental and non-Governmental in the field of energy, the 
Commission arrived, inter alia, at the following con- 
clusions ; 

(1) The maintenance of the international competi- 
tive position of the OEEC countries and the raising of 
their standards of living will require a continuous 
increase in their energy consumption. Their require- 
ments of the primary forms of energy, i.c. of coal and 
lignite, hydro-electricity, oil and natural gas, and 
nuclear fuels. by 1975 are likely to amount to 1200 
million tons of coal equivalent, or within the range 
1100-1300 million tons coal equivalent, depending on 
the circumstances. 

(2) On present plans, primary energy production 
in Western Europe is only likely to amount to about 
750 million tons coal equivalent, and if the resulting 
gap is to be bridged entirely by imports, their cost. 
equivalent to about $5000 million at present prices 
(which are however, certain to rise), might lead to a 
serious balance of payments problem for some 
countries. There is an urgent need to develop further 
indigenous production of all forms of energy, bearing 
in mind both economic and security factors, but there 
are probable limitations to such an increase. 

(3) Coal will be the mainstay of the Western Euro- 
pean energy economy for many years. But all reserves 
of energy will be needed in the future and additional 
effort must be devoted to harnessing undeveloped 
sources of hydro-power and to the search for new 
sources of oil and natural gas. 

(4) It is a popular misconception, prejudicial to the 
immediate need for development of the other energy 
industries, that nuclear energy will make large contri- 
butions to the Western European energy picture in the 
near future. In fact, by 1975, its contribution is 
unlikely to exceed 8 per cent of energy requirements. 
Nevertheless, in view of its ultimate importance and 
the technical problems involved in its development, the 
OEEC countries, jointly and individually, should make 
a large and immediate technological effort in the 
nuclear field. 

(5) So far as oil is concerned, its share in supply- 
ing Western Europe's energy needs is rising rapidly due 
to increasing cOnsumption in transport, to its advant- 
ages for certain purposes, and to its increasing use as a 


***Europe’s Growing Needs of Energy —How Can They be Met?” 


Economic Co- 


Published by the Organisation for European 
operation, 2 Rue André-Pascal, Paris-16e. 
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substitute for coal owing both to its lower cost and to 
the coal shortage. Imports of oil will be needed in 
increasing quantities to bridge the energy gap. The 
world’s reserves of oil will be adequate to supply the 
crude required but a very large investment will have 
to be made by the oil companies to meet the future 
needs of Western Europe. 

(6) Special importance is attached to the production 
of secondary forms of energy, such as gas and elec- 
tricity: efforts should also be made to conserve energy 
from its initial preduction te final consumption. 

(7) Competition must be allowed to play its full 
role in giving the consumer the maximum choice 
between energy sources. But to deal effectively with 
the urgent problems involved in the supply of and 
demand for energy each OEEC country will require 
an energy policy, suited to itsown circumstances, needs, 
and resources. and which should include some measure 
of co-ordination between the different forms of energy. 

(8) Legislative or administrative restrictions likely 
to retard the development of energy sources or to 
jeopardize their efficient utilization should be avoided. 
Due consideration should also be given by OEEC 
countries, when framing their overall economic, social, 
and financial policies, to the effects of taxation, price 
maxima, and the wages structure on the efficient pro- 
duction and use of energy. 

(9) Increased co-operation between OEEC coun- 
tries in the field of energy will be of mutual benefit, 
the types of co-operation suggested include the 
exchange of energy and of information and experi- 
ence. the pooling of research and development pro- 
grammes, and co-ordination between countries’ energ\ 
policies. 

(10) The Commission recommended the formation 
of a new committee of experts to review periodicalls 
energy statistics and the forecasts of energy require- 
ments and supplies (with the help of other OEEC 
committees), to examine the conclusions of the present 
Report and advise the OEEC Council on the implemen- 
tation’ of its recommendations, to prepare a list of 
problems needing further investigation, to advise the 
OEEC Council on any general questions referred to 
them, and to call the Council's attention, as desirable. 
to any general energy problems. 

This Report highlights the rapidly growing demand for 
energy in Western Europe and the conclusion seems 
inescapable that in the next 20 years Western Europe will 
come to depend to a greater extent on imports of energy. 
largely in the form of oil. The Report itself draws atten- 
tion to the heavy oil investments which this will necessitate. 
The Report also points out that the impact of atomic 
power will not be rapid in this period. 

There may be differences of opinion on points of 
emphasis in the Report and everyone may not agree with 
each and every conclusion and recommendation. Never- 
theless, the Report is a very useful contribution towards a 
better understanding of the European energy outlook from 
which the prospects for the use of oil in Western Europe 
in the next 20 vears clearly emerge as very bright. 
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Trade Literature, etc. 


Lubrication Chart 
A two-colour lubrication chart for the Triumph TR 2 
and TR 3. measuring 22 by 17 inches. is available free of 
charge on request from C. C. Wakefield & Co Ltd. 46 
Grosvenor Street. London. W.1. 


Sigmund Chemical Pumps 
A leafiet describing the Company's latest stainless steel 
pumps for the chemical and process industries is available 
from Sigmund Pumps Ltd. Team Valley, Gateshead 11. 
Co. Durham. 


MAPEL 
Metal and Pipeline Endurance Ltd (MAPEL). formed 
two years ago as specialists in cathodic protection and 
welding supervision. has developed a new finned anode 
for oil tanker bunker compartments. 


Matthew Hall Activities 

Since the foundation of Matthew Hall & Co in 1848 the 
Matthew Hall Group of Companies has developed into a 
large organization carrying out chemical. oil refinery. and 
general industrial engineering contracts in many parts of 
the world. 

The wide span of the Group's activities is shown in a 
copiously-illustrated brochure recently issued. 


Vacuum Technique 

The latest booklet to be issued in the Dechema- 
Erfahrungsaustausch series is “Vacuum Technique”. After 
a preliminary survey of the basic principles. units. and 
mathematical symbols. the author describes the apparatus 
used for creating and measuring vacuum. Further sections 
of the booklet deal with basic calculations and with the 
carrying Out of experiments and processes in vacu. 


Nitrocycle Case Hardening 

A new method of nitriding steel has been developed by 
the Oil Well Supply Division of the United States Steel 
Corporation. The method is described in a publication 
issued by Oil Well Supply Co Ltd. 5 Queen Street. London. 
E.C.4. 

Advantages claimed for the new method are simplifica- 
tion of processing. improved case quality. and economy in 
initial equipment and in carrying out the nitriding. 


British Chemical Engineering 

This new British periodical made its first appearance in 
May and will appear monthly. Its stated purpose is to 
describe new processes which have reached the production 
Stage. to give information on new work in the research or 
development stage. to report advances in process control. 
and in general to keep its readers up-to-date with British 
chemical engineering. Published by Heywood & Co Ltd. 
the price is 2s. 6d. per copy or £1 10s. annual subscription. 


Kwinana Refinery 
The latest Kellogram issued by The M. W. Kellogg 
Company deals with the planning. designing. and construc- 
uuon of The British Petroleum Company's 70.000-b.d. 
Kwinana refinery in Western Australia. This Kellogram. 
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which is Number | of the 1956 series, includes a flow chart 
of the major processing units and a plan showing the L- 
shaped design of the process units. 

Copies of the Kellogram are available from The M. W. 
Kellogg Company. 225 Broadway. New York 7. 


New Addresses 
The New York offices of The M. W. Kellogg Company 
are now as follows: 711 Third Avenue (44th to 45th Street), 
New York 17, New York. 
Iranian Oil Participants Ltd have moved to 3 Finsbury 
Square, London, E.C.2. Telephone: MONarch 6030. 


* * * 


SITUATIONS VACANT 


Esso Petroleum Company Limited have many opportunities for 
Science and Engineering Graduates, resulting from further 
development and expansion at Fawley Refinery. 

TECHNICAL DEPARTMENT 
Cat. CRACKING PROCESS ENGINEER 
HyYDRODESULPHURIZATION PROCESS ENGINEER 
CHEMICAL TREATING PROCESS ENGINEER 
Process ENGINEER 
LUBRICATION PROCESS ENGINEER 
DISTILLATION PROCESS ENGINEER 
EXPERIMENTAL CHEMIST 


The above posts carry responsibility for studying and 
advising On process unit operations, planning, economic, and 
engineering design problems. 

All these are regular progressive posts, with starting salaries 
ranging from the £600°s for the younger newly qualified 
graduate to four-figure salaries for candidates with relevant 
industrial experience. 

Continued expansion of the refinery gives excellent prospects 
for advancement. There are opportunities for technological 
and management training, where appropriate. 

In addition there are a limited number of vacancies in the 
Technical Department for Assistants of Inter B.Sc. or H.N.C. 
standard. Applicants must have a good knowledge of Maths., 
an aptitude for calculations of a technical nature, in order to 
assist graduate engineers in their work. Previous experience of 
Chemistry, Chemical Engineering, Physics, or Engineering is 
essential. 

Salaries 
experience. 

There is an excellent and comprehensive Pension Scheme: 
recreational activities of all kinds are available in a pleasant 
rural area bordering Southampton Water. 

Please send postcard for application form to Employee 
Relations Superintendent, Esso Petroleum Company Limited, 
Refinery Department, (Dept. IPR), Fawley, Southampton. 


are appropriate to age, qualifications, and 


Petroleum Engineers are required by expanding American oil 
company in Middle East. Current vacancies exist for the 
following:- 

DEVELOPMENT PETROLEUM ENGINEER, 

PRODUCTION ENGINEER, 

RESERVOIR ENGINEER, ALSO 

Civit & MECHANICAL ENGINEERS 
with experience of maintenance and construction work or 
surveying and drafting. Applicants should preferably be 
graduates and with field experience. A tough proposition 


but good salaries and all found. Further details quoting 
OSS.63/19 
Middlesex. 


from O.T.S. 5 Welldon Crescent, Harrow, 


| 
| 
| 
| 
\ 
\ 


shart 


e L- 


pany 


eet), 


bury 


s for 
rther 


and 
, and 


laries 
lified 
2vant 


pects 
gical 


n the 
aths., 
ler to 
ice of 
ing is 


and 


leme; 
asant 


loyee 
nited, 
on. 


n oil 
r the 


oung 
rrow, 


& 
/ 


N. Planned military operation takes place 


without careful probing of the tactical position. 
Similarly no soundly conceived plan of industrial 
development can proceed before adequate surveys 
have been undertaken. So logical is this that its 
statement seems superfluous. Yet every year hard 
earned capital is wasted by drills that grind 
expensively into disappointing — substrata. A 
geophysical survey, expertly conducted, greatl, 
reduces these preliminary risks and directs the 
way to a speedy conclusion of the development 


phase. 


To ensure the success of your project, discuss it with 7 2 OFC 


THE GEOPHYSICAL PROSPECTING CO. LTD., 39 Victoria St., London, S.W. England 


Affiliated Companies: CALGARY . TORONTO . CASABLANCA 


MADRID 


Cables: Geopros o London. Tel: Abbey 48 30 


THE SPIRIT OF 


COAL 


90’s BENZOLE 


NATIONAL BENZOLE CO. LTD: WELLINGTON HOUSE: BUCKINGHAM GATE-LONDON S.W.I 
(The distributing organisation owned and entirely controlled by the producers of British Benzole) 
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In 1929, when cars looked like this, 


Regent Petrols were unknown in Britain 


Now, you'll find Regent powering every type 


and make of car, and there are Regent garages 


throughout the length and breadth of Britain 


REGENT OIL COMPANY LIMITED 


li7 PARK STREET, LONDON, 
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Over terrain that makes lines 


and cables costly and impractical 


telecommunication by radio 


costs less! 


“ seiasggerys over a range of about 50 miles, the total 
cost of a system consisting of two complete ter- 
minal equipments, aerials, and feeder cables is 
less than the cost of the copper wire required to derive 
a single open-wire pair for the provision of equivalent 
facilities. Relay equipment can be provided to extend 
the range. 


Use G.E.C. 5-Circuit Junction 
Radio Equipment 
It provides up to five circuits by frequency-division- 
multiplex operation over the frequency-modulated 
VHF radio link, and has the advantage of a narrow 
occupancy in the congested VHF band. All equipment 
panels are of the slide-in type, easily accessible for 


MATCHING 
TRANSFORMER 


For further details write for Standard Specification SPO 5050 

Small - inexpensive - available for quick delivery | FREQUENCY 
OTHER G.E.C. TRANSMISSION EQUIPMENT INCLUDES:- 


* Single-circuit, 3 and 12-circuit equipment for operation 
Over Open-wire lines. 


* 12 to 60-circuit equipment for operation over non- 
loaded carrier cables. 

* Coaxial line equipment for television and telephony. 

* Power-line carrier equipment. 

* Coaxial-cable terminal equipment for television (405, 
525 and 625-line systems) and telephony (960 circuits). ; SUPPLY . 
* Wide-band UHF trunk radio systems for television and 
for telephony up to 720 circuits. 


EVERYTHING FOR TELECOMMUNICATIONS BY OPEN-WIRE LINE, CABLE AND RADIO, 
SINGLE OR MULTI-CIRCUIT, OR T.V. LINK. SHORT, MEDIUM, OR LONG HAUL. 


THE GENERAL ELECTRIC CO. LTD., OF ENGLAND Telephone, Radio and Television Works, Coventry 
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CUTTING OIL CONCENTRATES FOR THE PETROLEUM INDUSTRY 


Part of the special ‘machinability’ laboratory used 
for evaluation and fundamental research, 


PETROLEUM INVENTIONS LIMITED 


E.P. Cutting Oil Concentrates 


® Sulpho-Chlorinated Concentrate 2C : for machining the 
tougher metals, including Nimonic and Austenitic alloy 
Steels. 

© Sulphurised Concentrate 2D : a low viscosity E.P. con- 
centrate widely used where a light colour is desirable. 

® Special Concentrate 2A: for replacing fatty oils in 
cutting oils. 

® Multi-Purpose Soluble Oil Base: for translucent and 
milky type soluble oils. 


Lubricating Oil Additives 


Extreme pressure lubricants 
Detergent and anti-oxidant additives 
Upper cylinder lubricants 
Penetrating oil concentrates 

V.1. Improvers 


Corrosion Inhibitors 


Anti-corrosive and anti-rust concentrates for use in 
the manufacture of de-watering fluids and other 
oils and greases. 


TWINING ROAD: TRAFFORD PARK: MANCHESTER I7 
Telephone: Trafford Park 02189 

Telegrams: Refinery, Eccles, Manchester 

A MEMBER OF THE M.O.R. GROUP OF COMPANIES 


Applied 
Mass Spectrometr 


Containing twenty-six authoritative papers and 


discussions on the mass spectrometer and 
analytical applications. 


Including an annotated bibliography of 
401 references. 


333 pages. Nearly 100 text illustrations. 
Bound in cloth-covered boards. 


Price 50s. Od. post free 


Obtainable from 


The Institute of Petroleum 


26 Portland Place, London, W.1. 


Molecular Spectroscopy 


e Nineteen papers covering the whole field of 
molecular spectroscopy with emphasis on newer 
techniques. A discussion on filing of spectra is 


Its included. 


The full report of the IP Hydrocarbon Research 
Group meeting of. October, 1954. 


234 pages and numerous text illustrations 
Price 42s. Od. post free 


Obtainable from 


The Institute of Petroleum 


26 Portland Place, London, W.1. 
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PUSHBUTTON 


YO\S 


Flameproof 2-Point start/ 
stop switch with ammeter. 
Tropicalised ammeter can 
be provided. 


Hoseproof Twin Pedal Control 
switch for use in conjunction 
with a contactor starter. 
Arranged for forward and 
reverse operations. 


Flameproof 2-Point 
start stop switch 
with indicating 
lamp. 


2-Point start/stop switch 
with ammeter. 


2-Point start stop 7 Flameproof 2-Point 
switch. 


start stop switch. 


TOTALLY ENCLOSED 


LONDON OFFICE, 36 VICTORIA ST., S.W.1. SHEFFIELD OFFICE, OLIVE GROVE RD. 


KIRKINTILLOCH, GLASGOW. 


XVII 


TAR — 
| 
a @) — ) | 
CERTIFIED FLAMEPROOF mo 
| 


TECHNICAL WORKS 
ON PETROLEUM 


JOURNAL OF THE 
INSTITUTE OF PETROLEUM 


Annual Subscription 94s. 6d. 


INSTITUTE OF PETROLEUM 
REVIEW 


Annual Subscription |5s. Od. 


® MODERN PETROLEUM 
TECHNOLOGY 


(2nd (1954) Edition) 
Price 35s. Od. post free 


@ STANDARD METHODS FOR 
TESTING PETROLEUM AND 
ITS PRODUCTS 


Price 40s. Od. post free 


@ SIGNIFICANCE OF PROPERTIES 
OF PETROLEUM PRODUCTS 


Price 7s. 6d. post free 


@ ASTM/IP PETROLEUM 
MEASUREMENT TABLES 


British Edition—Price 50s. Od. post free 
Metric Edition—Price 55s. Od. post free 


@ PETROLEUM MEASUREMENT 
MANUAL 


Price 28s. 6d. post free 


@ POST-WAR EXPANSION OF 
THE U.K. PETROLEUM 
INDUSTRY 


Price 25s. Od. post free 


Published by 
The Institute of Petroleum 
26 Portland Place, London, W.|! 
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Built on the famous Thames 
‘Sussex’ 128 inch wheelbase chassis, 
this Oilfield body, built by W. J. 
Reynolds (Motors) Ltd., conformstoall export 
requirements and is available through 

FORD MOTOR COMPANY LIMITED 


HAVE you AN 
Wi 
/ ‘ 
F 
iF SO we cAN HELP you 
write oF ‘phone 
FORD moToR coMPANY tee 
DAGENHAM Essex 
— RAINHAM 3000 extension 45 


CORYTON 


ELECTRICAL CO LTD - TRAFFORD PARK - MANCHESTER, 17 


Member of the A.E.!. group of companies 


METROPOLITAN -VICKERS 


VACUUM OIL COMPANY LIMITED, 


choose METROVICK 


Turbo-Generator Sets 


Three Metrovick 5,000 kW, pass-ou: 
type condensing turbo-generator sets are 
to be installed. The single cylinder 
turbines, which are supplied with stean 
at 600 psig 735°F., are so designed as t 
pass-Out steam at 140 psig and 20 psig 
Under certain conditions, provision | 
made for steam at 20 psig to be passed 
into the turbine. 


Flameproof motors 


The M-V motors at Coryton include 
ten horizontal flameproof 2960 r.p.m 
machines — four rated at 350 hp for the 
Propane De-asphalting plant, two ai 
200 hp for the Furfural unit and four a 
200 hp for the M.E.K. plant. All these 
motors have ball and roller bearings with 
forced-feed oil lubrication from a gear- 
driven pump. 


Non-Flameproof motors 
Two Metrovick 200 hp, 740 r.p.m, 


vertical motors were supplied for driving 
water pumps. 


These motors (both flameproof and non- 
flameproof types) are squirrel-cage in- 
duction machines connected to a 3.3 kV 
three phase, 50 cycle supply. 

JM 205 


The Role of Petroleum 
in Modern Transport 


The most recent survey of the application of 
petroleum fuels and lubricants to road, rail, air 


and water transport, and of future trends in 
these applications. 


184 pages 


Illustrated 


Price 30s. Od. post free 


Obtainable from 


The Institute of Petroleum 


26 Portland Place, London, W.1. 


The Post-War Expansion 


ol the 


U.K. Petroleum Industry 


Supply, refining, distribution and economics 
are covered by the twelve papers comprising this 
authoritative account of the development of the 


British petroleum industry. 
220 pages Illustrated 


Price 25s. Od. post free 


Obtainable from 


The Institute of Petroleum 


26 Portland Place, London, W.1. 
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Steelwork by....... 


a 
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Maintenance Workshop, Kwinana Refinery, Western Australia, for 
Australasian Petroleum Refinery Ltd. (The British Petroleum Co. Ltd. 
associate). Engineers: Kellogg International Corporation. 


Structural Engineers & Contractors 


A recent contract backed by over eighty years accumulated experience 
in the design, fabrication and erection of every type of constructional 
steelwork, riveted or welded. 


Personal attention is assured to all enquiries, and our advisory and 
designing staff is at your service to bring their skill and experience to 
your particular problem. 


Nominated Steelwork Sub-contractor for the modern new Factory for Messrs. H. J. 
HEINZ Company Ltd., at Kitt Green, near Wigan (approximately eight thousand tons). 


Gray’s Inn Chambers, 20 High Holborn, London, W.C.1 
TELEPHONE: HOLBORN 2181 (PRIVATE BRANCH EXCHANGE) TELEGRAMS: ALLEGRETTO, HOLB., LONDON 
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(Above) 
Positive Acting Variable 
Output Guinard Rotary 
Piston Pump. Electrically 
driven through Reduc- 
tion Gear Box, for Oils 
of varying viscosity. 


(Right) 

Reversing Flow Rotary 
Displacement Pump for 
fitting on tank wagons 
These pumps are driven 
from a power take-off 
on the gear box. 


(Left) 
Positive Acting Rotary 
Displacement Pump for 
the handling of Molasses 
and viscous fluids, elec- 
trically driven through 
totally enclosed Reduc- 
tion Gear Box. 


(Below) 

Suitable for handling 
Spirits and other volatile 
fluids, this Screw Dis- 
placement Pump is of 
the all round clearance 
design and is capable of 
working with high 
suction lift. The flow is 
practically pulseless and 
the unit self priming 


Whitworth Threads. 


~RUBERY 


FOR 
HIGH 


TEMPERATURE 


SERVICE 


Conforming to B.S.S. 1750-1951, Stud Bolts and Nuts 
are being supplied by Rubery Owen to all the principal 
Oil Companies and Refinery Equipment Manufacturers 
in ever increasing quantities. Special production facilities 
have been planned to suit every requirement to both 
British and American Standards with either Unified or 


OWEN 


STUD BOLTS AND NUTS 


RUBERY, OWEN & CO., LIMITED 
| P.O. BOX No. 10, DARLASTON, WEDNESBURY 
STAFFS., ENGLAND 


Member of the Owen Organisation 


London Export Department: Kent House, Market Place, Oxford Circus, W.1 
Canadian Office: 1470, The Queensway, Postal Station N, Toronto, 14 


6V| DIIAAZ DC & 
Th 
: 
Stothed Pit (td 
DON OFFICE:38.— ORIA ST.. S WI. 


NTIL this moment, there has never been a collective 

U noun for a lot of related service-stations. For until 
recently, there has been no need for one in this country. 
Now there is. Shell and BP Stations are so numerous that 
2 collective word has to be found. The most apt is a 
satisfaction of service-stations. 
Ivhy most apt ? Partly because of the quality of the products 
ffered to motorists. And partly because these admirable 
woducts are offered everywhere — literally everywhere — 
notorists go in the British Isles. 


A SATISFACTION OF SERVICE-STATIONS 


This sign identifies the products of Shell and BP which 
te marketed by Shell-Mex & B.P. Ltd. in England, Wales 
‘nd Northern Ireland; by Scottish Oils and Shell-Mex Ltd. 
a Scotland; and by Irish Shell Ltd. in the Republic 
f Ireland. Behind all these companies lie the vast resources 
if the Shell, BP and Eagle Groups. 
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CAST STEEL 
FITTINGS 


pressure 
tightness 


Please write for bulletins which give 
full technical information on 
type of fitting we can supply 


each 


“INSTITUTE OF 
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Anchor Chemical Co. Ltd 
A.P.V. Co. Ltd. (Paramount) 
Audley Engineering Co. Ltd 
Autair Ltd 


Babcock & Wilcox Ltd 
E. B. Badger & Sons Ltd. /» 
Baker Oi! Tools Inc 


Birmingham Battery & Metal Co. Ltd 
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Bristol's Instrument Co. Ltd 

British Ceca Co. Ltd., The 

British Petroleum Co. Ltd., The 

British Thomson-Houston Co. Ltd 
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Peter Brotherhood Ltd 

W. P. Butterfield Ltd 

Cape Asbestos Co. Ltd., The 

Causeway Reinforcement Ltd 

Coniston Company, The 


Consolidated Pneumatic Tool Co 
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A. F. Craig & Co. Ltd 
D. & C. & William Press Ltd 
Davey, Paxman & Co. Ltd 
Dewrance & Co. Ltd 
Electrothermal Engineering Ltd 
Elliott Bros. (London) Ltd 
English Electric Co. Ltd., The 
Esso Petroleum Co. Ltd 
Fisher Governor Co. Ltd 
Ford Motor Co. Ltd 
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for strength and 


OUR OTHER PRODUCTS 
INCLUDE... 


* CARBON STEEL CASTINGS 
* ALLOY STEEL CASTINGS 


HEAT RESISTING STEEL CASTINGS 


TO B.S. and A.S.T.M. SPECIFICATIONS 


STAINLESS STEEL CASTINGS 
MILLENITE IRON CASTINGS 
* S.G. IRON CASTINGS 


ALL CAN BE MACHINED IN OUR 
MODERN MACHINE SHOPS 
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HYDRAULIC 
& SCREW JACKS 
UP TO 
20 TONS 
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Review Journal 


General Electric Co. Ltd., The ; XV 
General Refractories Ltd 


Geophysical Prospecting Co. Ltd. . XI 
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e are proud to announce 


that we have recently been awarded the contract for the design 


and procurement of the largest single addition to crude throughput 


capacity ever made in the history of the world’s refining 


industry. This contract is for two 80,000 BPSD crude distillation 


units to be constructed at Mena-al-Ahmadi for the Kuwait Oil 


Company Limited. In addition to these plants we are engineering 


three crude distillation units for other clients. 


The combined throughput capacity of the five installations 


exceeds 400,000 barrels per day. 


BFA R & SON S 


Process Engineers and Constructors for the Petroleum, Chemical and Petro-Chemical Industries 


Affiliated with 


STONE & 


WEBSTER ENGINEERING CORPORATION Badger Process Division, U.S.A. 
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METAL CONTAINERS LTOD., 


WORKS: ELLESMERE PORT & RENFREW 


METAL CONTAINER 


17 MATERLOO PLACE, 


PALL MAL, 


LONDON 


ASSOCIATED COMPANIES OVERSEAS 
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